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Plenary I

CEEHISTRY OF SQUARE PLANAR ORGANOMETALLIC COMPLEXES
OF THE NICKEL GROUJP RELEVANT TO CATALYSIS

Akio Yamamoto, Takakazu Yamamoto, Sanshiro Komlyc, and Puuiyuki
Ozawa

Research Laboratory of Resources Utilization, Tokyo Institute of
Technology, 4259 Nagateuta, Kidori-ku, Yokohama 227, JAPAN

Square planar dialkyl complexes of N, Pd, and Pt exhibit
Intriguing difference in their reactivities. Their thermolysis
pathways vary depending on the nature of metal, ugands, alkyl
groups, geometry and added ligand. Kinetic studies on the
thermolysis and trans-cia isomerization reactions of PdR2L2 (L -
tertiary phosphine) complexes Indicate the involvement of 3-, 4-,
and 5-coordinate intermediates.

L L R L R R R

ft-N-f L-14-R L-I*-R L-K L-N 1.-N' 1-
I I I I'% JL l%

L R R a L L f

Constraints of these geometries on the reaction pathways to induce1reductive elimination or 0-hydrogen elimination are discussed.
Reactions of these complexes with carbon monoxide give

different products depending on the metal, geometry and the alkyl
groups. Reaction course* of Fd12L2 type complexes with CX0 can be
accounted for consistent.a by ssuming the alkyl migration to the
coordinated CD ligead.

based on the infovoation obtained through these basic studies
on the reactIvIties of square plaa d8 complexes, novel catalytic

(I) CO and mimses Into a-keto amid&@ have been developed:

RX + MC + io[n d
00

The at-keto maids; eam be converted into a variety of useful
compounds Including a-maino acids.

The role of the palladium complexes involved In the catalytic
double carboeplation is discussed.

Nis



Plenary 11

COSeOITS ON TUE IWTUUACTIU O0F D I0 SPBCI98 G METAL 1098

Henry Taube

Department of Chemistry. Stanford University, Stanford, California.

A survey will be made of data bearing on the interaction of

metal ion complexes with dioxygen and the reduction products

superoxide and peroxide. Equilibrium data, and, as well, kinetic

data will be considered. The survey will better serve to identify

effects which challenge our understanding than to provide explana-

tions.
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muw An UMMMzv or er ism M n

anthar Wilke

Max-Planck-Kstitut Mir Sohleaforschumv,
Raiser-Wilb.1m-Plats 1, D-4330 Mdlm-Ruhr, West-ftrmy

ameset Investigations an the structure of bi Vs 3

makble react ions involving this System. Toe Latr-
actions of otgmommeta1J0 main qrOw metal Species with
olef In nickel omlexes, bav, been investigated by vNi-
spectroscopy an, in the oases of stable complexes, by
x-ray crystallography. no. acceptor strength of the
nickel atom depends qpm the coordinated 'C -ligands as
ioes the polarity of the banms between nickel and con-
Plened groves from usin roxna @rganmalios. xn this
context a very ef fective catalytic transalkyiation at
almum, trialkyls with oletias will be described which

has im aseobsrve foran rlm-lih~mspeoies.



Plenary IV

- SCUL no

The Research School of Chmdtry, Autralan National VeIVeurfty.
G.P.O. oNM 4, Calt A.C*T. 3601 Aetralts

The ustal a co~amxs of emdestate BDCrOPOlYqClCII ams-
med ddha-au. RIpa I -%W dtapayed a vartiet of sistecaso"u
Prooessles. swIhluld* viraorefifty, st*Iftys UWISS~
rep" electre mad me vtes botmas te "aoaeatei nd teo"
"d die th stlmet 101,1" iLatb* eest, beegtiwe

Sam -am to aswett"e vaitsws in thb rem* potemittal aud

lb. "Ist ofi the vwti ejpotf tuswfw, smthid to
streas S te died t, hue iSOMewss a 10001094 for

esietvesfe vasbtimm tu Iowwm"e *Sost "a fa
.uegn~~~~sss~~ees.t !b tts eV.*4fi" l~b
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MNOMUCLBU ACY~ ZY!ElI OWNLUOZIS
CUhKAL APPEOACUE TO S22CU AM &I*CTVT

1.L4. WIand Jeremy N. Berg
Dleartmsat of Chestry, Imord Giveraity, CA~brfte, Waseach.-
setts, USA 02136

One of two gemeal Classes ot *0doem 3, asiotalas am-
mtlea ctalytic sito ead o5fatt.aatam or reduction of sub-
strate 1/10 by "Yea mtom trameterg X + (P) p 1,., Use ramat8aI

L~Sd+1 L o+ 20 to wel estobliehs toei~.0 ye
by mggeimtds of *Vj$~TW) oceuplAm

to (L~o(Y)I~O. ammge mehatlo. epdy4o oIow~As doelmast~om
of oa-CraaMfer rate coenbea" 14 eyus"P uvk *Am* dApW flasmatt
Is outlined- * NS results for several enzymes indicate the miniml
coordimatta spheres NOX) 0i(U "d a.Z)9S on S0 uMzed
and fully. redup fg 5 eqrs .ZR&UiSpIJHr~I
thansit",~ the JJ.p rd.,-~45.2t~ehu.
was preper*. IseotiM.vi* I003~S) S5e@ h $~o4m
true"s bipprota "ovme w%0.L1P 2), *$b Wo 0e1ertu o,
MWO(-2g OW) ""h Pt S X*P 3wi'RO other ~tes09reetA"Sa ef tp"eepin',0

Is bleolm ft,""wo-W .W4 UA~
U3t) OW) a" ""t Zep * SOpepeN%04h5A #
Guetam L~m1 tmefia bww am- Ooeerea 0 Otattt -bi *40 mms
tratuwos go. an reetue jWer ceeplu to @eapat a ue& i
waltoulid -weistloom asit cyole. Ta a relate ta-

depodet empa, Ot ractonpro"&*e a messlagfu aselIfra
mampastic em-tatreatiew. xImasti data for Varsesam
traeter reatie e preseetet ad their reloveame to iase
processes to dis"..ed.

P,!. A '
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W=URNS alp -01 m" m FR00

um State miwveIty. Ams labestacy ad batt at of atzrbkm", low Sall VaM

aw Amleer Platiuem(i) oeplas ZINt(P-4m~) 1wm a mes-
(dihl ipa_ hamha 1 0 haefm ag seavem &. s-saied
wal ls -4em *t"WatWu ieUn a tpclemrs bv n 1

2US 'nse a ste o otal-Sate beads*T1 ._ f *1
CD,~ ~ ~~A er(~ oIet ah3ep
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A hinreal gote lp oicabis to dhe Meaetless Is C 2 of allof the saqilogas, (ft&),wt all of the we0g0st (30)5

dIA-fromm) -k[(Rt)&j313 (2)

is ses se ay the esaamItis i) 1 preveils, and seemod-Order hiasts appy. Th edhes, the 1.11 rNON sqastii SA toed, aeltuatleS reallee for (M) ft (*P-W) * al a - 042,@D$,0
and on. so"g5* ;" attaft L 1 mbslrea

malfisisatly MOg 13Q. hdrsatqelimy W it . ff.% *0.08) z Zr'-
W-r1 at~25 is c 0, 1(AR 1 .a23.1 * 0.4 bea l-A.~I
&h1 . S.3 * 1.3 wal ja I * ). e hm a ether dota
easiest a twa-step moabhsme the fisMete beta 601" 6040eala
haterely"Se of the satw-metal heed.

s rettis Do C12 ftt(w4~) with Go far - sej tny h-
Ieo prodmt, but als (eel mS ;4m;l) a mtaimlel beele

m Obearhsl, both Is gownebl modilihes
~hhuhU0(C)ft(p 4wm) ale,

usembuiss mevst for be"h gemh~e Wae
"sig" t va rato(s, uI - im * 0.2 -ir, 16 4.9 * 0.3 Orl

I&as at25 0). soaie s off *0 l ad tvessa thed
as geseoew aem uneoo daelsl b the tae
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UAMCTZ0 KU ji(,-14-am)* YUUMA iM RLZM AN
RYDWPAMIIUS. OCEIMK ADDITION "S * ADMAL ABSTACTION

Andreja lakac and James . weasn.

Ae lAborttory, love Stat. ivatraity. Ames, Tmvi 30011, U.S.A.

(1,4.6 ,11-Ttrnmtbyl-1 .4..1 1-tetrasacclotetracms)-
sfte*A(l) ionmN.14a.. resct. with mehyl iodide In
alkalie sq..... notationsaneding to eq 1

2 Ni(N*4-14-aa*) No 0I -)Nmi(3 4-I4-ai)+

t. + E(Uhq14_m)2 (1)

fte am ovgamemikol, camples XvsL(Vb,-14-ams) is alo prodoei

e Lan the reactione of Vi(Uen-14-m) and V*C(bk) ,=,1 eq I

2 9L(H.4-I4-ae)* + M0100r2000 -4* VRLCYk 4 -I4-e.)*

* WLOl-14-aae) 2  + it0+O (2)
I2

At pt 12.5 and 0.10 V ionic strength, MmOi647-14-fe)+
decomposes according to eq 3 with ks - 4.09 x IQ-$ el-.

UULC 4 -4-m) + + %0 -- > VL(Us14-m) 2 ' 034 (3 C)

lighe alkyl beaidA e reamot with i~b, -14-aae)' Producing
short-lived evusoosehel emplme. Use aos.ist of the

ehaminm of dho fomedom ed deompoeitim teatem is Uesd on
As ~the kinetics, otoeimntry me proda s maipubo data.

7j



VOLEII OF ACTIATION AS 1CUMUIY!C CRURIuma FOR OUSPLEZ POMT1C
AND AWJATION RACTIS OF TROSIuINWT mU.M5

R. Mebt and I. van 9141k

Institute for Physical Ceistry, University of Prankfurt.

Robert Mayer Str. 11, 6000 Freankfurtaa me

The application of high pressure kinetic smoramata In the elu-

cidation of latinate reaction mechanism of transition metal complase
has mede significant progress in recent yers 1 2 . With the Veowel ovl-

lability of equipmet capable of handling the study of fast reactions

nder pressures up to 3 kbor, sysematic data sets become available

Webc eable volume of activation to be employed as an important weba-

ntatic criterion. It Is along theme lines that we hae studied the effect

of Preesure a a erl" of campus femoslem and the severse equation

reactions of seom first ra transitien vota Wooe. Prellimay resulte

3.4 dmmontrated that complex forgatias *I M(II), fe(U), COCK!) cad
31(1) with, bipyridife ad tespyvidine in Voel follows the pattern
obeerved for the solvest exchasge resetiene of theem speoie. A gradual

mnechanistic changeover from 24 to Id substitatift processes occurs
along these metal left.

We have am onpited thia series of studiec ad have volm of a-
tivation date fee the comlas Lnastift ""etiae Camies natal to end
sme ligmad) asewell as the reverse equation, proeses. Thee. results

will be "iSueseid In detal mod the Vlue" of ofa mteasti Crite-
srem will be eniaeid.

1. &- ves tufth end 3. Eels, Nov. Phi'. Cman. Joe., 30. 163 (19M).
2. B.A. Poloor and I. o 3141k Cased. Chem. Rev., X1 9 (1961).
3. It. so" and a. 3 144k, Unag. Che. 21. 410 6i)
4. A. van 1141, £.L.J. Umes, 1. Som, 3. 1&ram 3. Sae, AnRS?-mto, Alay (IM6).
50 Ag. Uneeeb toe Appi ChGOO , 14"9(1963) mod t.5eremeo

cited tAMUsi.

Ron.
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VOIATION AM STABILITY Of PALLADON(IU) CA0ATO CONFGLKUS

G. Nahal and A. van Eldik

Institute for Physical Chemistry, University of Frankfurt,
Robert Mayor 8tr. 11, 6000 Prenkfurt/Maia, IG

In contrast to the smaroua data available on the fomatiom and
aquatin reaction, of octahedral carbeato oemlexes 2 , very little is

nown concerlng the corresponding reactions of square plmar com-

plaes. Our meat activities in the aea of subetitution reactions of

d(I) cooplemes 2 4 have emphsied the Inportent role of spoutaneo-
equation reactions occurring in aqueous solutionS. Such equated species
have no eas found to react very rapidly with dissolved 002 to prouc

the corresponding carbenato eomplexas. A systematic study of the iss-

tics of such emplex formtion reactions as well as the rverse acid-
sad b.e-catalyed equation reactions e undrtaken - the eults

The aquo compleos studied are all of the type Nd(L)0O 2 4 , bere L

diems; l,.7,7-4m4 dime and ll,7,7-tdion (die - diethylenetri-

mine). Typical GO2 uptabe rate contstant are 0 and S300 Ir" s- 1 at 2$oC

for L - it 4 diem and Ne 4dies, respectively. The acid-catelysed decar-

boxylatiom of Pd(it 4 diu)OGD2 bn a rate constant of 2 1 at UfC, uhieh

Is in good agresmet with that fond for octahedral complexes. The bees-
catalysed equation rate comtat otreag1y depends es the steno sad-
log as the di-m Uliad and pesemably nvolves rete-dstse -ta" ubti-

tutim by wer (i.e. s.lvolyaia) vie useWa--.yge bed boe~e as the

carb-nte lissad. ahe sip fie-e.o of these r"lts o Ml im s the
g-eral mstittime beheviou o soeb empleme will he dLscused In

detail.

1h D.A. Plmer saed 3. e ad", l b . am., to gus. . -._
2. X.L.J. best, R. won SIMad IL. left, pdMea , to pmas.
S. 3. um UMdl, 3.L.J. eot, I. btmw &A. lur nd U. ISb,Iwos DOW10. ph*Cm., 01. *4 4WN)
4. 3.L.J. IU ad R. "aU 1dt7-bsW . Gkm., So pgeos.
S. 16 UENO s d 1. O N . p3se d few pOh0sem.
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KITIC AM STOMMU*Z DEWTZG&IWIOF W e' ll SA M&TLTU.
UBCMWOITUN 01 ED FEIN

Keith r- Francis, Dimne Cmins and John Oakes

Unilever Riesoarch Port Sunlight Laboratory, Quarry load E&st,
Sebingtas, Wirral, Merseyside. lA3 311, England

A detailed kinetic analysis is given of hydrogen peroxide decoqia-
sitimi catalysed by V*.UXI ElM. Structural investigations have
been oade using -mr and electronic swfrtion spectroscopy. it is
demnstrated that the wnokydroyl In ZM complex is the priary
active catalyst end this rsats with the peubydvoqil anion, to
produce the well known purple complex. Decomposition of hydrogen
peroxide conforms to Michaelis-Ibten kimatics, the rate deter-
mining stop involving breakdown of this jauples. In contrast to
earlier reports, it is show that the 30 is. displaces a casboyi
group from the Mmhdroxwyou, EPW ;;ouie rather then the
hydroqI group. IMe dihydroep Fe" ElM complx is elsee dwm
to form a purple peroV comple: with U8j, but its breakdown occurs
at a inch slower rate. Ike results a Consistent with fEquatimn
of radicals either ups. breown of doe perms eomlex or ing subsequent reactions, bat these are, not late *eteadag.

V



MU3 STUDIES Of C&ALAS3 AM WI

J. Oshe

Unilever Research Fort Simligbt, Quary Road et, Rebingtom.

Wirral, Mereyside, L63 33V . Ingland

21n rate at which eacalase ea deompose hydrogen peroxide into
Oxygen ad water Is one of the highest recorded for smayms roe-
tious - I molecule of Catalase am deopoe 11 million Ml.-
coles of Perox i n I minute at ODC. Tis poster will dull
upou recent Ma and x-ray investigations mad how they have ahed
light upon the way nature has specifically desigmed the active
centre of catelawss A determined its mtAhaism, of action.* One
topic of recent interest is whether a water molecule is aess
ibis to the active *ite. It will be dimmngtratod somuhat
suqivisiagly, that water does sot actually coordinate to Ie(IUI)
but is strateally situated sees 3.4 ay. Ibis has Import-
sot cequafte mechaistically And will U distussd in r

detail.

4,
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THE CORELATIN OF SUCCESSIVE STABILITY CONSTANTS FOR M19TAL
COMPLEXLES-ANTICOOPERATIVITT AND COOPEEATIVITT

Edward L. King
Department of Chemistry, University of Colorado. Boulder. Colorado,
USA 80309

Successive replacement of one type of ligand. V 0, by another,
X. in the first coordination shell of a hydrated .ati ion conforms
to the statistical pattern, the Lanumir Isotherm.

;ni - 'clXI / (1+01)
In very few systems. Por most systems, particularly those
Involving anionic lUmods, the range of concentration of X over
which the value of n/M changes by a particular amount (e.g. from
0.25 to 0.75) exceeds the statistical value, e.g. for a change of
W/N from 0.25 to 0.73 requires a ligand concentration change that
is larger than the statistical nine-fold, rage. For such systems
the addition of an I ligand to the coordination shell of the metal
Ion reduces the tendency for the successive stages of ligation.I this type of system is said to be anticooporative. For soa metal
complex ion system. however, the opposite Is observed. The
change of ligation from Uf/U - 0.23 to 0.75 occurs over a smaller
than statistical range of concentration of ligand, and such systems
are called cooperative. Models for the correlation of dsta from

* systm displaying each of these typas of babavior will be present-
ad, as will be their application to literature data. of particular
Interest is application of the Nonod-Ilyme-Changeux allosteric modeJf
to data for those sysem displayin cooperativity. The essential
features of this model as It pertains to metal complex ion systems
are the existence of the hydrated metal ioo In two or more forms
coupled with the undomineat of these fores haing the greeter
ligatIon tendency. The two form for the hydrated mtal iss my be
two coordination suers (e.g. fonr end vs for *Inc(IU)) or two
different spin states (e.g. high spin and low spin niehl(tU)).'

aJ. Nned, J. VIan and J.-P. Chnegux. J. Ibl. Itol. 1
06(1965)

a . L. WiSg tuewg. Cain. _V,1350(l"2)
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PNSSUM orEC ON THR RATE Or LI"MD ISOTOPIC ZXUAN OF SOME
ITAL MMO ---------- C008 IN AC~fMIM~O

Akita Magasava, Hiroaki Fide. Tomoiw H. Hattori HiEdeaki K.
Tanaka and Kazuo Saito

Cbaisitry Department, Faculty of Science, Tobaku University,
Sendai, 960 Japan

Out studies of ligand isotopic exchange of trio CaceTlaoeto-
nato) complexes of tax- and quadrivaleat metal ions havs been
extended to the following systems une high pressures up to 300
Nea by the isotope labelling method. (1)

IAl (-cac*) 31 + BMWa 401t1W (160150 31 + Bacac'
.(IbWO 2 (aC *) 21 + * NO li (M0 (acau) 21 + Hcsa*

Ths Malay R is expressed by the following equations for both.

R - -21uollm(l - 1)lt and R - -3CAlIlu(1 - F)l9

OMOVlON ate coast. AV*a

(AL(aoc) 3 1 k, 9.07 x 10- 1.5 85.1 -36.6 49.1+2 .4
k2  1.47 x 10-3a 1.5 30.3 -31.9 +5.3 + 0.4

(instake) k1  0.11mw 8W9.5 -51.0 -

(2 2  0.46 x 10-8 - 89.5 +0.1 -

P 0"~(aoeo)2) k, 1.05 x 16-3 1.9 "4. -65.5 0 ±+1
%, 6.27 x W3& .5 63.9 -70.6 0+1

a) Second cdrrate coast. in mOW614*lsl b) W5 MI-

c~~moqW L*"e el fligm m s eft mit"Mm -

10 ,~ '.'0gDV

0 rL#a Q%"U ' S
Siam" the desteelme isotope $f*#oft Is 44tleft, the m At
tttrenfe NO 91eW 00 JO it pl X Is 4st44M&NO 06 M Of

U410~ 9 AFU AmR0A&1.op 0 89RMI~rt ** - *- OW 5AMINNIINf

k 1  k1 / (k... + )

NOW*,1 A"p~sJb

£Amvift m~ f V.196 ig IS -Joes meWl ad uvsib be "mk

t2) &O15. beS ad MWI5* CkIM 1"497 34, 461*6059 a.fih .3
zif, K.aAsko asep. dko 1961, S, U617 ua the 11104e-

(8) Xusiss. Lbesiav k1~. sd Ute 41, Me.
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DYNIAMCS OP EQUILI ZRA IN AQUEOUS SOLUTION OF
PARAM4-METIC TRANSITION METAL COMPLEXES

Istvdn Ngvll

Department of Chemitry, Lajoo Kosouth University,
M-4010 Debrecen, Hungary

The NMR relaxation study of the ligend exchange
proeses has received considereble attention ines the
lay"ing If the foundation of the method by Swift and
Conniok . Their method - used to study the rate of wa-
ter exchange from the first coordinatien sphere of the
peramagn*t is metal ions - has later been extended to
other solvents and to the metel-ligand systesm.

The most important condition for studying the
dynamics of equilibria Is to know the oposition and
stability of the complex"s formed in the systems under
exactly the some condition which t used for NHR re-
laxation studies. This condition, however, wee taken
into account onl in cone exceptional ases earlier,
moreover, the afleot of the ligand exchange between
the peramagnetic alsos has been ospltely ignored.

Our - pertly published - recent esuilibrium and
relaxation studies In savoue solution of more then
twenty copper (2), Vaned1 end Ohromlue(II) complexes
led to the following results:

s. The exehange of ligends between the porameg-
netio sitee ma= be considered. Its Ignorance led to
the sissinteol-potation of the eaerlier studies.

b, The rate of proton eoshonge between the die-
me:nete site (for eoample - H.O) must s be
considerela even thIr rate U tent euld be oslou-
lated In a number of systm

s. T0he use"snob taes, -~ plan
through tWe fo am eain eNst* the *"Goeo-
olv esepleUes. This is sappolted by T-jp studiss insine eystems.

do I" rt.An4U*t* thet, th 0S relaxation
mads r me 0hoia 0 . I nt rio-

Ut "Wtt
of these "th Is t .It rults for i 1AM-A

if t8" otoorstet -. eitly

i aER oc " a

I-, J7F



CAMMTUB OF UO4(CoW) ION

Depairtamuit of Cbemistry. Coleg of gfeto.,. University of Deghiad.
Do~ a q.

the routo of ertouge between tfry ed bound varbonate of the
his-mrboomte dloumuweaete(YIon, ma viobm tuvperatur (IP24M) and
hydrogen Ion comoentratimn. (pH=7i-10.a) ame ueasned. WC-?dM mie-
umiods wrs, perfemmed 4m a Ouher vp-OW spoom stowte eqtipped for
vwabi tonersture operationi. The rates of eweonge overe calcuated
usiog Nueehepe anoijek it the aid of a oveuputr program.

Carboont-bloeaote moitoese give a olbaht. spectrum whose
apprmAt sew"oa shft in a weightd olverage of the oeepentun. Thre-
l ism ge m 1 ot a Whoim 4 GAON NeICOs and I.M 3.30. with. a56
M be hUS 1O-RO mest~ ina P& of YLTOO A at C.
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INTRAMOLSCUKE jVO-6LgCUOII-njUwug ZN To OZIMYIO

0F cis-DIQU&5I5(0XAATO)UMAI(11) BY PURIODATZ

Mader A. AI-Jallal and TOmeif Salfab

Depatint Of OmAmitry, Uivreity Of limit, P.O. Box 5069,

Saf at, &wait, State of gommit

There are very few reports es the oxidatioU of the chromim
(111) ion or complexs. The oxidation of cis- Cr(O) 2 (I,) by
10- gives Cr(VI) an the final product. 7V-kImsitics or thIe reac-

aie n Iraep of alarge Wa (I4. obeyed first-order depeed-
once cmUrt~ The dependence of J~ doth pseudo-firat-order-

raeconstant 07~j s1 e linear leedeql)afid
reaction conditions.

2-,1 1-1-

From linear plots of k- v 10 - the valus of k and K
were determined at vorfua 70actiA conditions.

Squation (1) is consistent with complex formation between the
two reactats in a step Preceding the intramolecular electron-
transfer step. The hydrous-form of th olu(~(X ( 0 )OR)J;I
is the reactive Cr(III) species wherte hydrousx Lgand alilies th
cis 8 0 ad facilitates substitution by periodate and lowers the
ieox 1otemtial of the Cr(IflV) couple.

Chromium(V) is believed to be the primary product of Oxide-
tion as evidenced from the lack of initiation of polymerization of
acrylonitrile. The stoichfometry of the reaction wes investigated
and from it a "dead and" chromiu.(UIj)-psriOdate complex is
believed to be formed.

s- M
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AOM wuA S~zCOmAN"u1 AM wRU2UMw(Il)-

Uwar A. Alos,. us01 mi Oluaegm

kevabwatt Owf" @u1"Twesty Of If%, 11A.-If.

bsVS =em ~ t aott~i~ aoutIf

an t ar* nO)J

peat, am mftuebw~h~ bprotmatsan
.. rott .atII spces go electram-
tralmste lutab buiassmeMscleundoI)v~se~

ad 0. sm'e estiwy at29.o

t~.meavemu0II specie w a stable truUm
b -h e t ae s e 6 - m o aa i zb ee la t i ) an ) Ms~u) is fetewi - obtfIa

11th Seitog tented. Me Tw spectra of

Vie spei s Lmstuth to -Im f h

coqi3 A& .at00fk .Oi-.g

bcmt1v.a~?~ta~n$Ieiiahij~) 1 was *cwa to
imdsatsi ole. saw I-or th amre

rm rstta~i t'epu'e sow A aim.
e istO ts tip in tikteelctmtafe

pOwef ithemijll) toarsocbat(II species Is
asebyvel .m"Uamir",
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HIWNPRESSURE OXTUN-17 10 I WEN E 11K STUSIES ON THE Tls+, y4,

A1s M 044' IEXAQU1ED METAL JTS.

Alain Hugi, Deirdre tli, Lothar We and -Andr E . Perbach.

Institut do Chimis Nindrale at Analytlqus, Unlversitd is Lasaune,
3, Place do Chblteau, Clo-100S Lausmnne, Switterland.

Ve b" rcenty bt~thigh ressure multinucloor nopsetil
wit te hghspctrl esouton(1.10- dOS1- p respec-

tivelv) ad the good stablty.(* 0.1 1) ad accuracy of temperature
required far kinetic appicastions. UTs technique has beem used to

stuy heeffctofpressr on the eahusrate of solvent aloc-
le btwen t f t cowrdisetios speeo metal ten or complex,

ad bulk solvent. I
Thm mee stiing results areM obtaie for the ivalsut high

spin first rowi Nexaoliiated tramt ten -mtal ions. Contrary to oar-
11wr belief (figons-VIina macats.) there is a gradual thagevsr
in sustitution mechanisms ale" the series. The erly mmber show
la behaviour ad the later ones Jd behaviu h chow in
activation made occurrit.q afte So m.flooran

In this commmicath we. voreer the results of a variable ten.
Per~r~ t vgi orssie omyen-17 1 stuft of water emehaspe

an te Ti, V, AI$' m G*"eaaquated fens% The study was per-
ftme in solutions of variable acid concenration and with non-co-
oratq cooter' tess. For the f irst two Sens the water exchange
rates We Strom, 1) celeratedr *th preSVure, nras fte the letter
two ion the rates are decreased with pressure, al lowirg assignment&
Of associative ad isoitive activation muiss, rqsettivqIy. The
dissociastive beoeisu vp "IllIto is to Ie stressed becauuel it s in
contradiction with italta for "I fasot .IV* transition statt for
ceusplX formation reaction on this ton.

Aln *ae f Ist transtion metal series, the f"g.ssv
* increase ino actvetiu0 u ftfompie~tl value toe a l posTi' -

tive values) for the-Mo:b i ft ~ trvefot t in *S htecosclastas that Wroi a msta lferled the pacaia afte tre 4co

Tis* (IS). 113 (1&). Cro+(Ia), Fee (1&)' $a' (Id).

1. M.L. Erl, N. Toonl ad A.E. Mrech, J. Nes. an". It, 11

2. C.1.. 00* ItileJ. sh Wah r ad iA*. 01whachf. .. Am.
OWLn Sic. is5 a66(ie).-

3. AL Nerhech Owe & Apl. 0Cmm. 54, 1479 (116).

I, q
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COIIAI SCIUi MM"ZZV!71 MW STRUC9M 0F Ni I) -

Nitoabi Obtaki
Department, of Blectronic Chmistry, Tokyo Institute of TecanolMg at
Nagatauta, Nagatouta-cho, Nidorl-ku, tokohm, 227 JWM

ftruturs ofjWIV0.)(4 j2+ (U-2, U.2 a.d n-0, urn)) and
ja i ) Oy. (4-W a-4,SPI and u-0O, uw3) canglome have been,
determined by the X-ray diffraction sethod for solution. containing
these onp3aue and the structure data are coppared with thersody-
zimia and kinetic ones of the complex formation reactions In order to
Giscue meetiitLos Of the coepleum.

The X-ray dilfracticn analysis of the l( (32+1 1) sod (Ui-
(30*) (*a) 2 * 1 iaoas soIon mevsall Ut the Ni-GA2 bond

?ene ;M 2.04 Ai "Ii(U30),)2 to 2.10 kis I i(UI2)2(en)2I2+
%ten ethylanediineus molecules ago Introduced to the onordination
WAX*o Of Ni (I) iOn. Vhe Ni-N bind within the 131 U206,( :)01 2 +
culae also elongates fven 2.10 1 In IWi(~)(n 2 1" 2.20
in MI(en) ,12* Tus, we am Socueta i-CU2 and 31-N bonds
lengthen. nd therefore, weaken with izcroaeting Wndier of ethylenedi-
mine malacule. Within the oeepame. the decrease (i.e., scre nega-I tive) in the hS4 value of stepwise fosuation reactions of the (Ni-
W20)n (eon3) aosp3.eaee is responsible for the decrease in the 6
value of the omplexe, altboso the M%~ value become sare negative

P ~with the increase in the nower , a, of tylemedisaine maleaules with-
in the COW-leue, "Me reults in~dicate that the Ni-CU 2 band mRe and
wore weakens and become easier to be broken in a hihr coules than
a lower one, aud therefocre, velocity constants should be larger at the

tasof formation of a higher onagla. then a lower one, eve the
entropy of aotivation nay at slightly unfavorably at the foxwer step
than the latter.

A SISIAr onasideration aw be sade for the formation reactions of
(31 320)(91?).)(2d Noweaer, tMsituation m be maze ceagli-
Cate And interretaion of t"e themeaymoic quatitie Of the oquex

frainreactis na be ews difficaft Is, the gl3Ioisete system than
An the ethylonedimine mne, becoe In the forser the Ui-0 distance
between tbe central Si*61~s (Icaio me en OMge ",. ithi the cat-
bamyate 0 - if of glyolaft Ion abortes fra 2.09 1 4ig U0)~ (sly) I*
(thronsa 2.06 £ in (NE(%)jl? (O siA)) to 2.03 A in 10(431~,
and on the etfr nbM1 "id 3143 U 2 Us& 1"Ieaf f 2.09£
iI i( 2 0WIL(wl to 2.14 A Is (NL(gly)3)4 end fromn 2.0.Ja4 (Ni-

we amme Aes that, indegenisat of the doen" in the lengt of the
111-00MC a"nd * 601048 ben s " % Ni head wealens Wthe case of tbe
cequlon; Ibtfief reusimns a"u, the Velocity seneset of the
cqules; $630sif reestiam dnla he increased with the eais of
ILYaeate ions witbi the ooplems.

2) 9. V5LtA ami a. abel, va,1. Chas. USm. 406.6 0S~ (2.09).
3) R. coms"k meda. MeaIMM 3SO. hm. gs. 36., 195 (1963).
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SYNMIS MNW KIIC ABPC OF TKZOCYANA!0 AND I50NNIOCYAWArO
LINKAZ I6SUM OW COBALY (U!) CONSWMB LIGATING

ANINOWOYCAMMOV"T"U

Hiroshi Ogino and fliroaki Imago
Departmient of Chsaistry, ?obaku University. Sendal 900. Japan

We attemted to prepare unknown species (Co(1CS3 Ceta)123,l
An equeous 1 N DC10 4 solution containing MeaIC*(edta) 3I -00 was
heated at 60 *C for 10 Uizi2 and, then, ag= was added. fte
solution was heated at 90 OC for I &ini. Cirmatographic separatiom
for the resulted solution afforded the desired species fee5)
(*dt) 12- am veil as an unexpected product 100(8=) (eta)3 2 .
Similarly, whien en aqueous solution containin (00(130) (betza)
and Nasa was heated, Ico (505) (heitra) I and (Co ISM (bedtra) I
forimed simualtaneously. All Sour species could be isolated as
solids and characterised b1 elemental analyses and electronic.
infrared absorption., mid Dc-U spectroscopic imeseurmnts.

In aqueove solutions at room temerature, the N-bonded Ie rs
are stable, while the 5-honded isomers are unstable. (00 (Sal)-
(edta) 12- end (COO=0) (Naita) I - (PEA - 3.3) liberate 5W~ and
change to [Co(et&)1-.

(Co(S0M) (eta) j2 - 1 cotedta) i- +. sce

hiI - 2.6 2 20-4 2- at 47.6 *C and Z a 1.0 (LiclO4)
ICo ("W) tKsdt^) I - -0- (00(Odta)1) + a* + BoW

fk a 1.2 z LO-4 s-2 at 47.6 *c and r w 1.0 (Ucl 4)

No linkage igomerisation of 1004CW) (edta) I - was observed. This
means that (Co(kS) Iedta) 32- forimed ini the reaction of 100(130)-
(Hafta)) sa gW is not derived from 100 (OCR) (Oft&) 12-, but from
the direct sahstitution of the aqua ligMa in (Co M2 0) Wta) Iby

SW O the other hand. simmaltaeof occurrence of both linkage
isomsrisaton and equation War obsesved for 10.43W (hadtra) I'.

100 ("0) (heatra) I
*C MR100413I"< k W*R0) (heitra) I + Sa-

ki. - a 10-5 9-l ad aq - 1.73x l04 s-1 at 70.0 O
and I a 0.50 (LiCla4)

it was gum. found that the dirst reaction of IWo 0I~)-
MU3) S1 3 with USW 9eM S1(0. ~3524 and ICO(505) '3)52+.

fte simutanemf fesmatim of the tbiOOyaneS.a enethiocy-
owe Lake Iam apears to be a sone ems.e @1an-aIaI than

haa prevlamely beea apzeeiateA I o the reactiona between OW and
obalt(III) owlete containing wat mleOul(s).
1* abbeeViatiftas I =A = tyeeiieeraeae

UI SAIM a U-hYdemyetylethylmmdimaiatiaoetate.
2. (ader this amaii, neawly half part of 10o(edta)), cages

to t0.(UD)4(DM14) I.

22
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B"ia STATS PEAiM ONS Or COPPW0() COMPI"MES
P. O!Dfi

Department of Chemistry. Chelsea Cllege. University of londo. Manresa
Road. Lodon S13 "1X United Miogdon.

The oopper(ll) complex of X-metyl-11-elanine (nabs) exsete in two
forW. of empirical fowmula [Cu (nab&)kUFeO. a menemer blue complex
and a dimerio green form with a setture similar to oopper(U) ethanoate
monbydratel. On thermal dehydration the blue camplex is quantitatively
converted Into a dimeric $ree anbydrous omplez. An Identical (by X-ray
pondr raction. IL spectroscopy and elemental analysis) anhydrous
camplex Is obtained by thermally dehydrating the gree complex. This
unusual solid-state rearrangement has been studied In soem detaiL

bas been mesured using a tbarnobalnce. The rea of dimerisation ofthe Memrl do oplex can be monitored by BPR spectroscopy. An rates
are best described by a eme-bagr order rate kw. " corresponds to
pbese-boundary control in two dimenslone. The rates of dehydration and

a e are not equal for the blue eomple. Viueal observations of
the debydration of erystals of the blue ooumplex conftrm that rearrange-
meat occura subsequent to dehydration. This sunets that water In not
involved n this reaction at the moleouler level

The reaction has also been studied by DTA. This and other geometric
rearranements for other copper complexes re discused, in terms of the
reatlion mechanism at a molecular level and the observed kinetics ofg Motion.
1. Battaglia. LP. A. Donamartil Coradi. G. Marootrigiano. L Menabu.

and G.C. Pelacani. Arl. Mses.. SA 1075. 1361.

23 I..
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MiOMOR(xUI) 3W 3j.03L IN DNUL ACIDIC UWlA

Obeuistz'y Dspatmntp Inliam taistitute of fedaology.
11,mi DMAW 400076 IM11

The kltes ef fte sastimn resues i~patnm'
laotbeim(IxU) lo by umae Wid to me6
valomate disaios to form. the bhitewi Inmm OIn2omt.
peateuex'h (111U) bae been stted ga finti-
o IR] for' the &6iI611Y zue ).4 V965.0 tar' to-

tal omm ~ uta 'Ion Upt. 0.33 In tUe temperata-
re -ae 60.80 eW&* to** e ftagtb 1.0 adjuted

with *Odlm Perchlorate. kpeilseate aciity valme
Iaolu~e acidic Bad 1ts oOnjate bwso for f thjje
auafti 114mM. Iqs Pairing Is not a flaemt betees
the oomplex tau a asIoic atA imiuslay Idea-
tiftable with biilainmt. ad amlet los.Ime Semti-
on by basie forms Involve furnatim of iein-pam in La
w eetallibim step folloede hir Paft daeil Imbe
champs of the am by oezboy~te, IlspAd. Ike obeewv-
*a psesdo-fizwt-ordssr ateoontmts fit the egustipw

kk-ma2Nllj E*ha I+ W a2 -

where ko Is the seoal order rat oatant of (333 )5b...
CE2 3 by umalol.i6ld k13 Q1 sol kgg% are the ato ad
stability omatimts of the blslamate ad valemte 41-
an io aqre epeoftivey. typical expelnecae.-
oults at 60 0 sme
ko- .304zl.0-5'rlseo-,ki-a1.73zI0ao 4 4'234a
"0 an te eeotialy t4e aeveIipL"

masnters Qjan6 Q2 we 1.8 r an 7.5 IlSef"r
MWe sovaties, Paaeters fors% k 1 s h a2s" ate I
Ant -18.80(g0.14, 25V.7(0 23.0(ti1.4) koel MIs1
"a ASO-.(10.36). O.92(:0.1) "a49(.)e
leg.%W1.2 reupeotively. A oopreawith the evalogo-
us rescue% of 00(I) suest a sitfimat Partial-
10tiosf thUs ema lSOMa the taleit steft

24 1-



ASMWT(ill) ION.

University of the West Indies, Ciinstry ftwt, Ma, Kingston 7
Jamaa

7he c l1ex ion t atClI) aqu -tion ralpidly in acidic solution to formn aqowmtammin-- - -1C (11)
an ciu'mte ions. 1h reaction is bees followed by: flow
spect ety Within the acidity, rs, 0.01 N " < u1' et
20"e.nd 3*0 C and at m inic strwIh Of 1.O. e1 followln
mchaistic schm s bew proposed to w~la the variation of
psmo-first-order rate constants with acidity.

eS 40(3 o HPCOMi02* H K--a2 0' + H2032+ k l

ONS,41 4ks2 *350K0 ~

1h kinetics of the fo tion of title colex ion b reaction of
dcwoate with the ion 0O9(,)' Was also been studied as a funz-
tin of acidity in thm rmp 6.0- pH < 8.0 uwd of chrmate c an-
tratiwi 0.01 N < ( O < 0.04 over the -e t- T ri s- <t
< 3P. Ibder theme ca~itiw hea data z pst t both the
Compmx lass (U~~oI" Wf~b so reac with 1KrIO to fts
(Nh)S~ai Cmpmrised loastwp wqa imlysis has bees perfom
ad toPV, bLt fit of all the rate 4strmts. V reults will be
diussed n relation to the siwl a types of rneti~m of equo-
prntasn lt(11U) im with other oxy.nionaLtz.

1. T.P. 1msjta ad G.A. Ihrls, JJa.*m.Soc., 1977, , 460.
2. LIS. Taylor, is.a . 197, 16, 114.
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uImMrcs or COIAz o2 uzO u.( n)

ST UI!TIONO- AIUYC SULVUAhUIS

S.A. Isjue, P. DeUelUn, I.3. Jordas, *.C. Lalor

University of West Indies, Kingstaf. Jamaica$ University of
Alberta. 3oaeto, Alberta. Canada O 323.

"0. kinetios ,0 fonMtION Of gWitS SMItre--mathr-
naikel( i) cmplexme have been stuid from go 4 to 7, a On
diseeoiation of the aompleas bee bs eedmiel in 09.02 to 0.1 N
N*. e aci diesoiation oestants ef Os Ugada (get, an
formion constants of the esoplsse (1) be. been d tmined
also.

The kinetic results are consiatent with the following
reaction abhenms

ki k
OS-OSiNL 3 OS6-C-Si-0 aj2OSOmKi 21 K !

62

{ 0-0 pij2O -i D~S-O-V I
34, , .5

4*5

With a steay state far the nonodealeto intermediates, the 0
observed peudo-first-order rate constants L given by

1Oj2 11+h s--;'
k , . e. e '" -3 . % af t % M+1 01'" "

k 1 2 1- (3 t*l +% 3 R 3S %

flu kinetic data for tMe for ation and 4sIeclatim remattems bes
been fitted to this sqeatian. go res fA for O lei-M e.ee-
aphthol 7-eulfomate ae typldelt at 3 o A 0.10 LLCIO4 o k12e

4.4 2 103 N" 1 g"1i k4 3 - S.1 x I 4 N0 1 8-11 k2/ 2 1 - 0.171

k3s/k34 a 311 ks3 - 0.23 0"1s k•2 a 8 x 10S 2 8"1  0 a5 .0.44 M.

this wealth a kinetc Information few 0A w nms ligada studied
will be campa ed, me discuseed Vth 1gart I Me rate
omtr*ling stops ndt verom amitiems, aml tho eltien ip
between j a"d go mhe .kinetie results.

1 .4
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HYDR0CARODI OXIDATION BY TRANSITION METAL COMPLEXES

Du Pont Central Researoh and Development Department. Wilmington, DE
19636

The oxidation of hydrocarbons in the liquid phase by soluble transl-
lion metal catalysts is an Important class of industrial reactions for the
preparation of organic ohemleals. In spite of their importance, the roles of
the transition metal complexes are not particularly well understood in
most cases. Several roles have been proposed Part of the difficulty is
that many of the roles may be played at the same time. and occur in reac-
tions alongside other purely organlo reactions which do not involve metals.
Proposed roles ineluds (1) formation of MOS complexes. followed by hydro-
gen abstraction. (3) one electron oxidations by inner sphere or outer
sphere electron transfer processes, with electron donation by either
diamagnetic or free radical species, (3) catalytic decomposition of hydro-
peroxide. (4) epoaldatien of oleflns by transfer of 0 from MOOR, and (5)
reactions of MO species to abstract hydrogen or insert oxygen Into C-H or
C-C bonds.

The various roles of transition metal@ will be illustrated with examples
from the litorature and from our own work on the oxidations of
alkylaromatics and cyclobexane.

2
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OXIDATIOW Or I3S(L-8UINATO)CCM(II) GIVING AN AMMDINY
FtXION AN iHDRo~M

Wlnuel CABTMZLO and gli,,, RANlZlUZ

D~rito do Qu ica Inorg ©a y General.
Faculttd do QuiiOe.Uiive ded Sevtlla.ftn.

The reactions of d -mino-P hydroxyacide have received much atten-
tion by inorganic chemists beomse the related nonenzymatic rea-
tiane we usually strongly catalyzed by metal tone,(1,2).

We report her that swine oxidation ocurs by degredation ofbia(L-seinstooer(II). The prsso of reduced cope wsu ets
that sm routing species is involved In oxidation-reutiton re-
actions and we wre trying to aharmcteriss all the products of so-

rine degrdationaldehidesed cerboxylic and hydrogen.

Experimental
Upon heating at 908C for a few hours an aqueous solution of bia(L-
serinato)copper(I) and 4-toluensulfonyl chloride precipitation of

H- CHC- -U02'0 -CH

occure.
This compound is descomposed evolvingSrNH 40

CH- +2*l204o-c~o H/)2
an finll %o ad NH2C(CO)2 .

A mechenim for thee reactions Is proposed,and the Cu(lU) ion ca-
talyses oxidation of L-wine.

The complexes of Cu(IT) have been cheracteried by i.r. and e.s.r.
spectroscopy,

The i.r. WA M-nor spectra of MMCH( OOH)2 have been studied and
the volme of hydrogen esured eseuhere.

Referees

1- L.Caells,Xnorg.Ch/a.Acta, 1981,56, L-9.
2- P. hiarrok,Polyrhedron,193,2, 111.

20I
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SUCTU5AL LAS ISMZ. CWM!C we

inus - OuOwMPO u~C or anomED ALM~

.D. Druliner, U. Kliabunde, . Kapa and C. A. Tolman

Central Research and Develogment Department, Uperimental Station
3. I. du Pont do Womours and Compeny, WJialngton, 03, US 1960

it is wall know that metal-catalyzed hydroperoigfe bond
cleavage can be classified as following bhoolytic or heteorolytic
pathways. Little has been reported about the effects of metal
catalysts and alkyl group structure an control of the decomposition
achanim of second alkyl hydroperm es. we have found, using

the criterion of high ketone/aloohol ratio ad oxidation of the
solvent, that secondary alkyl hydrop.eroides decolmse with varying
extents of both heterolytLc and homolytic reactions depending on
alkyl group structure and choice of metal. Three seconery alkyl
hydroperouides studied were, cyclohezyl hydzoperoxide, a-tetralin
hydroperoxide, and ethylbenasne hydrogisoxid. Metal salts which
favored beterolYtic reaction (Cr, Ve end 110) we" those which also'm preferred for olofin epoidation. Salts of Co and Mn, which
ae known to s oLdie olof is poorly oWLng to preferential
decmpoition into free radicals. decomioMed the peroxides studied
mostly hamolytically.

in the cyclohezyl kydroieroxide eqactens, use of
(+U-1 4C]-labelle4 solvent oyclobmane or labelled cycloheq'l
yd eros ide permitted the m unts of ketone and alcohol

products produced from the solvent or from the hbydoperide
to be independently measured. In the ethylbensene, hydroperoxide
experiments, #-CS(C)C 2 fU spiking studies allowed measurements
to be made of the ts of #,,= 3 foMd by steiwide foamation
Of I -M(ON)C 2 opposed to direct ftnatIOn Of 4i-0W 3 from the

rpm d. Control of psoduct ratioe by structural effects
was pronounced in the came of Q-tetralia hydueperomle.

1 1110 W- -:' ' m .'

4 +
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COPPIR CATALYZED ACETOXTLATION OF BUTADIENE

I.N. Namalis, A.F. Noel*, .J. and Ph. Teyssid.

Laboratory of Nacromolecular Chemistry and Organic
Catalysis, University of LLiAe. Sart Tilman,
4000 Llge., Belgium.

Dutadione reacts with acetic acid in the prisenca
of copper salts under oxidative conditions to afford
diaeoteuybuteses. (I)

#nOc O ° 2 O

,,4,/2 4u HJFu.4. ,nJ (b)

I IV
III IV/

The present communication reports on the factors
governing the efficiency and the selectivity of the
catalytic system t the I/I! (or III/IV) ratios appeared
to depend on different factors such as the presence of
added salts and ligands, whereas the catalytic system
was studied by IPR(Cu) and 7 Li MI spectroscopy.

Moreover kinetics stressed the key role of
halogenated ietermediates in the reaction togsther with
the importance of oxygen ithe reaction follows a diffe-
rent course under anaerobic conditions (path b).

Competition with cyanide ion showed the prefe-
rential participation of the latter in the reaction;
the implication of these results in relation with the
copper catalysed hydrocyanation reaction (2) will be
therefore discussed.

1) P.R. Stapp. J.Org.Chem., 44, 3216 (1979).
2) 9. Puentes, I. Namalis. A.?. ools, A.J. Hubert

and Ph. Toyssid. 3. Catal., 82, 365-372 (1983).
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NEW VARADUM AIED MOLYBDENUM PUOO
COMiPLEXES WITH POLYCAIEIOXTLIC

AND AMINO ACIDS

Cir~la Dlordlevic, Nyungbi Lee, Nikola Vuletlc and Sandra A. Craig

The College of William and Mary, Williamsburg, Virginia, USA 23185

Now compounds of the general formula III[VO(02)LJ * L - iaiaodi-
aceate, ethylendiaaftetatraacetate. tartrate. milate. and citrate,
reepectively. were uytbstised. These orange, stable and crystal-
line substances are soluble In aquous solations. diere peroxo-
vanadium charge traser bands occur between 300-450 am, ebowing
dependence upon the heterollgand and the PR. The potentials of
peroxo group oxidation with strong oxidants depend upon the

4 beteroligand an well.
Molybdenum form diperozo compounds of the formula

M2 [NoO(01) 2Ll. L - walato. welonato and citrato, respectively.
The"e yellow, stable and crystalline compounds are soluble In
water and absorb stroagly in near UV. An important difference
between vanadium and molybdenum is the reaction with amino scida
In the presence of hydrogen peroxide. V(V) sess to form complex
peroxides which cannot be separated from aqueous solutions, and
the reduction to V(Iv) occurs in the absence of hydrogen peroxide.
Wo(VI). on the other hand, form stable MD(VI) complexes. Crystal-
line compounds of the formal& NoO(01)tA, LAm glycine, vallae, and
proline, were synthetised so f ar.

U. spectra of all these complexes show characteristic differ-
e*mes In comparison to the spectra of free Iligand lons. In the
1700-1600 eel regime shifts of S0-310 cm7 occur, inodicating the
presence of coordinated cazbouylato oxygens. Strong additional
bendse appear in the 1000-630 car' region assigned to MS and (0-0)
stretch inge. Perouide seelysis we dome by two Independent mathod.
sad mtal, carbon. hydrogen and nitrogem saayses agreed wall with
the proposed formalae. Same of the compounds contain water.I -t
structure analysis of same of these compems to in program.

Paie heterollamed complexes of vanadiam san solwbdfm ane
of interest in ostelytie ouldstlsa of erOMMe substrates. Besis
serwing as mode system for blechsstety thee. oompems bring
JmeS*: late vamadi., mad mlybdamom intepstions with anoe
pereme spelie ewisam sm living matter.
1. 3. lime. C. 3jordjewie, et al, to be publighed.
2. N. Uh~mm L. Imssie. S. mtiree U. Poste". J. limbher and

1. Vas. J. As. Cbm. Iee. 19M) I& 310U.
3. 0. 9jew4Sewla, "A. Gee mad N.A. iyam, Imerg. siln. Aeta

A *1
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vEDUCIVE OXYGZN-OXYGD amU CLEAVAG& IN Ij -PE30WZThIUM(ZV) IORPUTUIMS

Tadousz aainki x. radisha Alaint bia~
Maurice Gross , ismn-Narc Latour * and Jean-Claude4 Hrch .

(a) Department of Chemistry, University of Houstono Noestos. Texas 77004,
USA

(b) Labor~toire dlectocbLmis at dS ChuLe Physique. univtsitd Louis
Pasteur, 4, rue laise Pascal, 67000 Stvashouri, Prance.

(a) Laboratoires do Chisie (LA CONS 321), Ddpartinsnt do Rchezcb*
Fondamntals, Centre G2tuads uldaiges de Grenoble, as X,I 30041 Grenoble, France.

(d) Present addressm Oakland University. ?Achae~, Niagaf 4800), USA.

The two-elecron retution of Ti (0 ) (tpp) and 1 (0 ) (omp) , leading to
TiO (tpp) amd 110(0eV) reapeftively, ;;W investigated ;? speetrosoppic and
electrocbemical technique in dichlosthan and totrbydrofuran
solution&. 2xperimental veoults are aooaet" for by an UCw mechanism
which insummarized Ln the following scheme

0-L (P)* O+, a-W i(I

0 -0 0."W

Ti0 P' +soT (P) + o'

tjIZp*)- Ti ' (r) 4.10
TeInitially prodmeed "peaies is the pbyrhUn ashes rad"Ic cesple

11( 3 vip w , ufo L& stable vw sUtOl"1 ah "S oftedties

tit&aW~inZft"z sups" by Itesta 4slams. Sttaar. Cleavage Of
the "- had of W the bdagds U E.ba paa ala a1ib tat"e eleot
has been atored in the pogftrin.

Ase firet Sateumeiiate, WO( I ct-pp L# is very magl Msese , it
SCOWt"a in the 9 SLelar rmwe a U.-eletrea esiat and a
usseaw oeasu0tse WAett WAG" 46060617 W 1% 91666t with oat
other Is "0e duaf a! a atome *ee at d ss isa *atabue in
=ftybAsa -solatice. baatie with a fts~ bes s p am t a" fragile -

aUllus~a, howeer, by jes~vMW* a pabe Set the smoegebeuiee
*sea. of th sas""%"te psent"d.

3S
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Or cTcL-ocIMin
~~ and .Tanet Shaw

WitM Ieaty of luster, luster. 3M4 4Q~ Devon, U.K.

4 In reactions pomtea or catalyged by thodiva and
trdIii CONVIeRM at teprtr.Clow to aimob t,
cyole-oatee Is the ewtLmto the vimmrseatian that

116if undergo oqieonatiwe attack at the @leftud boad
andolland and uniarl reot oq'g mata at

all~c ydrgenwhich saguf ft.at lm== seefioallys
a dffret deof o3,,satosa to thtISet~dL

tamlaa"i alkeness and .- j'

We report (a) factors tnt lummucil the oataV *
000-VOMLO Of oyolo-ootene to Ofeo-oft--em-3-ortIn
the lhetr -oagsato a

0 + ph(31P)+302

ayd& Mb the stIiaattim of A-Isetouio shifte In the
C n"m.:. of 4Le~ate o-oet--m-3-ol to
usytms"e bevAef OOuwa by a

()diuee allah. attemk
(IL)vti attac as Lategafo hr-a'

2. 6. NaW ed J.L e3z
Se3. 0. te m P n.. 3L~j, a itdWa* -dz.7
Iduds as 2...~ m a. 974,

Me537.
4. LM61 . A. Pusees8 S. MIMIs tn M4 S. & .Ja

401L Crss

M6S
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REACTIONS OF OXONOLYWDENUN CONPLEXES
WITH PAM~ SUBSTRATES

Joseph Topich and Jones T. Lyon, III

Virginia CoomomtIwth UnIversity, Departmet of Chemistry,
Richeond, Virginia, USA 2326

The oxygen atim transfer reactions for NoOZ(5-X-SSP) and
No(5-SX-SSE) (vAere 5-E-SSP2- - N-(S-X-salicylldene)-2amnoben-
zenthlolat., S-X-5SE2 - N.(1X-sal icyl ide.).2-ualnoethene-
thiolate and X a or, Cl. 14, 0130) with PEtPb2 were studied in
detail between 30 and W0C. The applicable rate law is
-dVI0vl ,d - kI(ftV'O2LXP~tPh2J. The specific rate
constants span the range from 8.4 x 10 4 wlswc4 (X - C*30) to* 19.6 X 1074 *-'sc-' (I - Br) for Po02(5-X-SSP) at 30C and from
21.4 x 10- N-Isec 1 (x . CH3O) to 34.8 x 10-4 MIec 1I (X Br)

A'for NoO2(5-X-SSE) at WOC. Only oxo-fo(IV) compexes are
" P observed as products of these reactions. A linear dependence is

observed between log (kjk1 N) end the Hammtt apparameter for

14 the ligand 1-substituents for the 4100. series, b02 (54-SSp)-
(pu-*. 75) and NoO2(5-X-SSE) (po.0*). Activation porameter data
were obtained for n.0t(14-SS) (C* 67.9 ItJ/wji, am4  . 0.2
kJ/mol and £S4 - 46.A J/ml-K) and 01602(564-SSE) .(Ea - 72.0
kJ/mwl, 04 70.3 kJ/mol and AS -6-2.6 J/ml-*K). In
addition, the reactions and reactivity petterus of the eao-Nt(IV)

* ~complexes with N%-. activated wetlne (W.CR) aid diaonmes
(WNR) will be described.

34I



NICKL(II) AND} MANG (II) ION CATALYZED OXIDATION OF o-PHENYLENE-

DIAMINE WITH NXECLAROXYME

Zoltan Szeverenyi. Peter Viski and

Central Research Institute for Chemistry.
H-1025 udmpasto Pusztazert ut 59M6. Hungary

Recent studies have shown that €obaltEII) Ion catalyzes the oxid-
atiton ofa -pbanyleredlaardne (OPO).- to 2.3-diam/nophanazine (DAP ) or
to sybtttetd benzintdozoles. depending on the type of solvent
used'. Tholkeg intermediate was found to be a reactive u-perod-
cobalt ompum& .

t has now beon found that nickel(II) perchlorste and manganee-
(I) chloride are also effective catalysts for OPO oxidation. Math-
anol solutions of GPO. containing these salts. absorb molecular oxy-
eyi under ambient conditions, leading to the formtion of DAP
Toeld 30-40 %). Nickel(II) nitrate does not catalyze the reaction.

In acetone solvent a different reaction pattern to observed. In
nitrogen abmuphers OPO undulrome oondensation with satone, cat-
lyzed by utal salts much as NMi(C "nC 2 - CaC1 and Zn(CG )2 -
The condensation product to 2.3- irydrc-2.2.4 l-1"-1.S-
-benaodiazepins (I. In oxygen amapher . 02 is ab-whlen the

-." slution contains RCICC 4 ) 2 or Nb1l. Rewekoly. Nd(N03)2 cstAlYams
the condensation but dam not load o .d1oGxIYS0 e1h Itian. The MnC12
catalyzd condansation/oxidation has ben studied in detail. The
nwjor product is 1.2-bis(23-d hydo-22-41mthyl-N-1. -tamediams-
pine-4-yl)-1-hmirOxyethe (I). The first intasmdiate too the add-
ation of I is the 4-ai1bxtdehyd, %hich cndenmses with oweeoted

to pubm am sall. On of the aldo yields. It

((II

The kisutice of 02-uptake has ben inestigate and ihntmetpted.

1. S.mth ad L.I. Simandi 3. tl. Fl tat ., t4B16 , P 21
2. S. ltoVs Od L.I. S1midi. inef1. Owm, 1iN, a (in press)
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UNCEAuzu i COe(ZU)
INITIATD ROVCAJMM OIMO@

Allom lo Noder

Petreheicale Departmeat. 3. 1. da Post, ]kPorlaeatal Station,

Wiiatoat, felevar. 19m, U&.

Mhe cobeltic "cetat*exoidetica .1 hydrocarbeas ba "ee thef subject of mucb eyathetic, aechsaitic, mnd ludestrial Interet.
ftertheless say features of the Initial CO(III)-subetrato reaction
semlm *bocses. The C*(III) oxidation of mthylheaene

ami-S), alkylarosetles CArL, 14k, Sto Lfr) and
anaerobic COMMIgr to define the nature of the Initial ate@s.

Kiastic smalyse reveale tea Oe(It) reductin patbmye,
(1) hydreoehe oxidation md (2) acetate ligmi ealdiation. The
rate of Ca(UZ) consumption Is fleet order Is [(eXIK) sedg lea10bftrtel * bat 1aW'Srely d*VsdeaQt #2 100(11)J. WtbYIarea
reetines eerroate, with hydrocarben Ionization potential (IF),

ubeee aliasagicrates wce ofsst wIth Gtydregsa CA bead
* hateriom hiatic Isotope esaarits reveal

a meteallaree in hk^ wit aetbylareve IF, While
I' alimareai"ex hibit eailicmt~y greater h vias with

dem"Aft a C-2 bead a Thesem fiadiawt the
operiom 01 tea aqgsa e(Z)h4rere preeses.
(1) dipeat elstree utros (W!) w (2) lied aedlated hyiregen
abstraction. law I agseatles Chmet beua) reset aminly by
3!., aberess high I substrates (telase, cycohena) or reactive
. I I'a' buerias hydreeebewmqmee) fterthei N-abstraction
reaim. Keeti mdela sepleret these petays wll be peoested.

1. 1. A. Owmel mW J. L. beh, Natl-asyad diatisa of
Oreft ONeMM, Ob. so LOWWeda Press, aw IN*#, Me

le T
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Robert D. Faeio Ciemete Vallamilla, Richard Ortega, and Trevor
Salley

Chemistry Department, University of Arizona. Tucson, AS 85721 USA

Cobalt COMPleNeS Of UO, 302, and $03 comprise as impottast,
and Interesting famly of compounds. At least five different
types of 18 electron complexee with NO and W02 liganda are

COOCUO)4%an CoCUG ,L A, itOr9)00) to this )(N2) Coheemlsof
uible:D.an Cin( )3 . ior to(this wrk, (U) 2 (0 2 Le ofI, o

Cbe nobu reotd eb ampeaenueostrir
phompblam drivatives O C00 )iL,29 CO(90)2(U0 2 )L,

C(U0 22  , CO(U02)2L'2 aed CW32L'2, whare L - F1h3, INelh2,
PH02l;, t Ph bPC3f 2  , a:Z L' WF~bh andZwWhR.

The"comouna hve eencharacterized by elemenal analyses, it

frtediamagnetic compounds istepesence of both *-boundda
semi-celating -030 Uganda in C0(90)(N02)2L2 and CO(N0)2(302L.
CG(N0)(N02)2(M@lSPh2)2 end Co(VO)(NW22(ife2ft)2 have equare yrami-
del geometry with strongly bent Co-" groups (129*) and a weakly

41interacting oxygen atom from the chelating -030 group tram to the
nitrosyl Ugand. The -03 0M dIn O(N)(902)(Pflb) is also
semi-chelating, but has a significantly longer C*.-0 distance of
2.782(4)A. The -102 and -5103 liganda In the paramagnetic
comlemse also ambibit a variety of stereochemistries from U1-bound
-E0t group@ in CC30O2)2(7*s1hz)3 to chelating 302 and 3 grOPs
in CD(902)2(0-Pfh3)2, cC4O(V03)2(OUPlh3)2. and
t-C(V3)2(Owft~b2)2. The intercereio1010 reaction* Of thoe
c~belt-30O compeNSO usingif Oxidantasuc MUA 02 40d NO and Vrdso-
tamg smeb as 00nd olefin have been Investigated. Omidation of
Ce(YD)(N02)21d an CoC10)2(30VL by 0 rouCes CD(O3U3O"mFR3)2
Of th11. finale P1409 ReaIctio Of 00119)(NO0 2 )3(Ph 2 wth benMeyl

oraide prodoes C.(30)1ClM0,. IMe teaction of
Ce(10X32)2C"3)2 lifth 10 roduced GO(N)2C02)(11h3 In goed
Yields, whIe Its "eettOD 14th 00 prOd%6ed Os(f)(00)(Pth In
good yields. gade" sowe eemACIan., Inkemw~laa from thes
reactioe hoe bae isolated end dhammatevised and will be

37
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INAoUS or vIFuz VI

learl ArniMlaft iaxd Let, jeacqum. NeAgerI, JOEan ?rmg.1
Pettlba. ZI.01 UMlv. Abi-Iarseille 111, se . Po~oas,
13013 EMX.11I

IhM resotivity ;f mlF;heQem6 aslybfesm COVlEaeu ;;;;mi Oetm
rich or eleatzma, poor CODaq'MM1 baa Aremd SIeMnMIM rEcat LIOwa-
utlt (1-4).

a*M .. 1040

JIM.
* am' 'aa

aeslfte of tho interation 0C Organic.O aktallic varcaldag vita
thaw. mul biae ostput vul be wmesuA. "* s hs1its WIth
C"he MV*URI dogma"i 01b k aafte a Iwma t e~oa *ai he'alwamg. M*Uati...f thems abervtla. an the O"Fe" sWAIs-It~c ega oebsem by Ierhma~ system WALL be "eese6.

I -Cart"a O.3. I lMmsle, &. - atos toA Ols koeiity Or pW
NOWa BRO I3 Odda.fi MU ,S. tM A0 me. SEE. ,lups
sulI 0 Amsw a. we 186.

Z.ftessv, N.D. 0 ibu 8-A.. J . Ces. Mac.* Cen. ecogg. 1S * 1062.
3.S 3.3 a* Mt@taa DA. , mg L.3. 0npaemft"aila ~ 231.4 aer MI. I PefttpinIl. J-p. useteis, I33 WILlis, A

mtelC e 101~ fl. 21423.
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PgRDxoF'uOltcOMPLwS OF NONTRANSITIONAL, WlEMENTS

VG, anllln and R.N. Chernyabov
Institute of Chemistry ot the Par tstern Center of the Academy of Set-
onoex of tle USSR

fitherto uninown hydraonporoxotuaro complexes of elements of
main groups III and IV hex. been studied by 'O. ". and 119Sn NMR
•ethods (1.2). Octahedral species W,5 (OOH)5 (NiGe. Sn) and
tetrahedrat upecies B5m (OOH);.. ftwe uptitsd 'Ip signals. All isoamrs in
these series of speoies hav. been identified. and quantitatie correlations
established. The a and if donor properties of OOH causes olas effect of M-F
bonds In the bydrgonperoxofluorocoamplexs.

The nature at IV. I' chemical shuts I. %he hydrosenperoxofluore-
borates in esxmined in terms of quantoabanoal nuclei magnetic screen-
Iag. In addition. their stability constants (3) and the chemical sbLq
dependeces on the complesO' subatitutors number. n. are detzmmned.

MUR spectroscopy bad advantages In the nontrensltionsl elements
heterofigand complexes investigatlon In solutions in presence of fluorine

i compounas.

1. Cheraysbo. B.N.. G.P. ShoUnina. L.G. ippoltov, Xwwii fli*L A 1620.

L. Chernysbov, D.X. NA Didonko, 3.G. Ippolitov. Lhs* Acdesft AMMb;- SMs. sm, on. Ire; Irba,,d, XMOM. 9. RIO, 190.
&. Cbornymbeo, B.K. (.P, Sbetnina, rLG. Ippobtow. SwW A" . AtnwL

10. 26. 1062.
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DIS-ACROCYCLR3. T COORDINATING DEHAVIOUR Or
DOUBLz-RItg OCTA-AZA LIGAIIDS

LuLIg rabbrissi

Dipartimento di Chimica Generale, Universit, di Pavia, via Taramel
1i 12, 27100 Pavia, Italy

3in-macrocycles re molecules in which two cyclic sub-mits am
linked together. for Instance by an aliphatic chain. Bach sub0-unit

may incorporate a metal ion and the two encircled cations display 1n
dependent or mutually dependent activity depending upon the length
of the Joining segment.

We have recently developed a synthetic method for the prepare
ti n of ble-escrocycles, whose sub-unitm are tetre-aza systems cn
taining two amino groups and two midof grcee. the tw- m .mdite nay
be linked through mine nitrogen atom or through carbon atoms of
the aliphatic b ckbone. Bch rifg can incorporate a metal Ion (e.g.
Cull) with simultaneous deprotonation or the two smido grows.

Ring-to-ring effects will be discussed with special regard to:
I) the stepwise Incorporation of two Cull iom followed by equili-
brium studies; ii) the metal-metal interaction monitored by 333;
Ili) the electrochemically reversible oxidation behaviour of the
two metal centres (CuII/Cul!! redo: change) in aqueous aolution.

411



Ma4-1

SYNTHESES, STRUCTURES, AND MAGNETIC PROPERTIES OF
U-CARBOXYLATO DICOPPER(II) COMPLEXES WITH SCHIFF BASES
DERIVED FROM 1,3-DIAMINO-2-PROPANOL AND VARIOUS B-DI-
KETONES OR SALICYLALDEHYD.

Sieo Kida, Masataka Takeuchi, Kazuhiro Takahashiand Yuzo Nishida

Department of Chemistry, Faculty of Science, Kyushu
University 33, Hakozaki, Higashiku, Fukuoka 812, Japan

Alkoxo- and carboxylato-bridged binuclear copper(II)
complexes newly synthesized here are unique in bearing
a very large Cu-O-Cu angle(109 ~ 1340). The complexes
were prepared by reacting the Schiff base(HL-a, HsL-J,
or HaL-u), copper(II) acetate(or benzoate), and triethyl-
amine in methanol in 1:2:3 mole ratio, where HzL-a,
H*L-J, and HsL-s represent Schiff bases derived from 1,3-
diamino-2-propanol and acetylacetone, 2-acetyl-l,3-
pentanedione, or salicylaldehyde, respectively.

Single-crystal X-ray analyses have revealed that all
the complexes consist of binuclear unit shown in Fig. 1.
In the case of Cus(L-J)C~sCOO the binuclear units are I
further linked by the weak coordination of the acetyl
oxygen to a copper atom of a neibouring molecule, from-

*" ing infinite linear chains.
It has been widely accepted that antiferromagnetic

interaction increases with increasing Cu-O-Cu angle in
dialkoxo- or dihydroxo-bridged copper(II) complexes.
However, in the present complexes, despite the large
Cu-O-Cu angles, the magnetic momutes(listed in the Table)
are shoving only weak antiferromagnetism in contrast to
the strong spin-coupling in conventional dialkoso-bridged
copper complexes. Especially, in the case of Cus(L-j)-
ClsCOO the magnetic moment at room temperature is nearly
normal and the Veiss constant is -24K. In order to give
a reasonable explanation of the weak antiferromagnetism
in the present complexes, some improvement seems to be
necessary for present superexchange theories.

complex Cu-oftft htef
Cu'(L-a)CeCOO 1330 1.6.

Cu.(L-J)C~sCO0 109 1.77

Cus(Z.-s))C200 139 1.5S

Cut(Z-G)s5 N9CO0 133 1.65

Cus(L)3COO

41 , ,
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SINUCLEAI METAL CIPLUES 0F N,N' ,N",X"-ITZTUXS(2-
ANiUo3TuT)cYcLAx

lchiro Hurt,., Hiroshi Sonoda, Masahiro Nikurtys, sad Sigeo Kids,
College of General Education, Kyushu University. Fukuoka 310, Japan

We have synthesized the titled ligand(AZC) by the reaction of
N-tosylesiridine with cycles followed by acid hydrolysis. TAEC*SE3r
or free TARC reacted with excess copper(ll), nickel(UI), and cobalt
(II) Ions to give binuclear complexes. The complexes obtained vers
(Cu2(taec)j~r (C0) (z4, rO; 2-1, 3-3; x-0, y-le), [Ui2 (taac)1-
(C 104)4, and N~ 2(taec)J6uX3 (I.C104, "

The crystal structure of [Cu2(taec'i(C0 4)4 has been elucidated
by the X-ray analysis as shown In the figure. The cyclam moiety In
the complex takes a folded conformation and the copper(U1) ions are
not in the rine but located outside to form square-planar 34 chelates
with the pendant amino groups. The d-d band is at 19,200 Carl in
solid ad 17,700 curl in water.

(Cu2(tae1)13r(COe)3 and (Cu2 (tsec)]Br4 showed absorptions both
at 16,300 cu~ in water as well as in solid suggesting the coordi-
nation of a bromide ion. For [Cu 2 (t*ec)lXr(C10 4 )3, the mani sus-
ceptibilities obeyed the Curie-Weies low In the range 297-87 K wittI 09-24 K, indicating that en antiferraowatic spin-exchange Inter-
action is operating between the copper(Il) ions through the bromide
ion. Thus the structure of these complexes may be different from the
figured one. The X-ray analysis is under way.

W324400)1=04)4 was diamagnetic and showed the d-d band at
22,000 cm 1 in solid, which Indicates a square-planar environment
around the nickel(lI) ions and probably takes a similar configura-
tion to the figured one.

POr [Co2 (taec))0104)3 , vo appeared at 3,560 cm-1 and
juffoe.l N.M. at room temperature which Is a little lower than
those for ordinary hixh spin cobalt (II) complexes.* Some interact-
Ion Is expected between the two cobalt Ions.

Synthesis of analogous tetrasasmacrocycles and their complexes
will be presented.

eu-cu 3.479(1)hA
Cu-(1) 2.066(4)A

Cu-U1(2) 20,()

42
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cawzsair LAM za NificOMCLZC DIKSS

!!emy V My, nd Nsaee F Pujari
Chemistry Departmen, University of SivLSLU, Stirlinag M 41A, t

the synthesis of Uanuda such asW I.1 1Ud~mmUi, 1 2 nd
Nme( 223dIme11(II) as hat hyer Tperchlorwte Nato WI(ClOwI) will
be described. he tee base for have also bees Lolated ad

k, N.V.'a obtained by vapor presen. camametry. nhe lgmi (Z) Siven

HN

i mmasncloar compla. with @(n) and K(U). *Lak re kinetially
labile La ocid ,ad be, mad the dissociatiom kinetics will be
discussed.

Simclea copper (11) nd nickel (11) eomlemnarc weormed by
(11) a abou in (I1) Aue Il*N. Z-CrA dotal Lndicate a

(N

.-- Cu eeSOa&ai@ .1 34 and there is a relatively strog mott-
ferrnestis ifneractcs betwen the copper ,o-tres. hedneatti
of de disme, wi h 3@I0 Sives the saturtatd C-Wp_ and

wol," 09 am be 6000" by fet so&TjW* liU 7
The eeeeidonsssis m A y of die educed Ugnmde will aleo be

dacussed Is detail.
1. JUL M.rtia, J a tmm , A a mertell sd C J gillie,

go lw, jz mj .
2. IN kV y m a so Im so A 1962 1, SO.

2. N 010~t.. 5 to and 7 its. LOW. 63,.2. m
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FUN1 POLINU R TO TRIUUCLKAE RKTUMUMALLIC OBDUEZD CHAINS
BY USE 01 A DISSYMMIC SISSIDUTATE LICMW, TEE DIOGOZAA ANION

Jean-Christian Trombe. Catharine Frees", Alain Cleises and Jean Gal,

Laboratoire do ChimA. do Coordination du CHUS ssocIG I 1 'Universitl
Paul Sabtier. 205, route do Narbonne, 314.00 Toulouse, France

Due to Its dissmecric configuration, the ditbioozalate anion
possesses. the capacity for bridging two different metal loss accord-
ing to their comparative oxophilic or sulfophilic character, and for
consequently generating solid molecular complexes built of 04d~atd

#A P P j#z uiutt OIL 4Jiift chUAAb:

(0 2 C282 )M(S 2 C2 02 )'(0 2S2C2 )...

(M - NI(IZ), Pd(UI), Pt(II), Ou(I); N' - Ca(II), Zn(fl). Ik(hI).I Tu(IU1). Th(IV)) (Ln: lanthanide).

The number of metal centers of a chain Is governed by the
electroneutrality rule and therefore depends on the respective oXId-

9 atiou state, of the metals Involved and on the presentce of additional
anionic uiganda.

When both N and N' are In the same oxidation state - here 11
infinite chains are obtained. Thise ability was used to create the
first one-dimnsicnal ferrimagnetic compounds with C. (U) (aCs *1(2)

and Mu(ZI) (a - 5/2) as spin carriers*. In this series, the [IbM]
and the Ecmiii derivatives are isostructural In spite of a coordinr-
once change on N': NA is heptacoordinated (additional hisndt 5 0)
while C. is octacoordinated. In both cases, the Nb or Ca coordG-
ation geometry constrains the chains to adopt a sigzag shape.

With N - CUhII), HIM1), P4(11). Pt(I!) and N' - IcC!!!).
centrosymmetric pentanuclear entities are formed. Aga. the chains
are zigzag: shaped. but the crystal packing Is dramatically changd
when the coordnences of the Ranthamide ONOs from nine to eight.

The association of Ui(UI) and ThCIV) Sives rise to trinuclear
entities.

Impeulento are currently developed to build chains with
original i edro of metal centers and with more then two different
metals as well, in order to got varied ninwerie properties.

*See commication at the present Conference* IL Verdepgr A.
Gleises, J.-P. bomard and J. Seidom.

low



COMPOUNDS OF 3,5-BI(PYRIDIN-2-YL)-.-MO-1,2,.-TIIAZOLB

Department of Chemistry, State University Leiden, Gorlaeus
Laboratories, P.O. BOY. 9502, 2300 RA Leiden, the Netherlands

from hydrazine monohydrate and cyanopyridin-2-y1 1 , acts a a

dinuclear coordination compounds. An X-ry structure of a Wickel(II)

f in the triclinic space group PI with a -6.910(2) b 10. 199(4. c

1240)AaaT 2) 647) 4I( .Z I
bae n41 needn elcin ile 4^04

The nickel ions are coordinated by four nitrogen stom, of the
twvo tetradantate 13iads, with x-vi-i-angl.es at 93.00(1.), 76.74.(4),
113-67(4.) and 76.47r1) :ai Ni-2 distemaes of 2.01301). 2.029(1),
2.155(1'), 2.164.(1) X . The axial ugsanda wte a water malecule and a
chloride ion. The coordination of the metal, centers is rbombicolly
distorted tetra.,nal. Such a distorted suaTt baa been dscribed
for a Cu(1U) compound of a related linamd. The 'muamm lipad.fioiG
spectrum of the nictal(IU) cowpound is interpreted along with these
findings. Vaniable temperature lagnetic SuScePtibility MeasUremnts

-r a aroun of bnat compoianf revealed that YA relatively weak anti-
j ferropsgustic exchange is present. The sac~oW in a pomp of copper

compunds with the related ligand bpt1 has boon found to be sh
stronger antiferromggmetic. fte origin for the differencess will be
discussed.

1. ... Geldat ad ?. Lions, J. Org. Cbes. AV (1965), 348.
2. R. Prins, 3.0. Nasenot ad .. Needijk, Poe. let. 000t. 00ord.

cbes. 3u (1982), 656.
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DI SBALT AN DICOFPU COE IP ES
(W A ViCacImCC LIGaD

S.M. poo

Deartmet of Chmistry. Queen's University, belfat AT9 SAG,
V. Ireland.

The Ca SZT and ions are taplatee for the cyclic
(2+2) eoeuasation of 2,5-diformylfuran with l,3-disnopopane to
affordl cepliez of the 0-asobered tetra-iome macrocycle L in hih

eld.1 Te alkaline earth ions are readily replaced by Co(OI),
Cu(I) r Cu(tl) to give dinaclear aospiei n whLch, tn most cases,
the mtal ions aES isnproalece ly lmthed via two sigle-atua
bridges (e.a. E , OR 9 U , N-bouded-only VCS-, S-boudd-only S).
Ignetic snuceptibility and e.s.r. mesuremts coutiro that the
dinuclewr di-Co(II) d di-Co(I) camplexae ate antiferromagneti-
cally coepled, the degree of interaction dependiug on the nature of
the bridgivg groups and the coordination pemetry of the metal.

The di-Cu( II) compleawa undergo redy reduction to di-Cu(l)
with accepanying ozidation of the bridging lit d or other
available substrate, e.g. catee ola thiole. alien. When carried
out in the presence of dizygen several of tr* omidatin@ are
catalytic veflecting the vIaIue of the ouplese ta sde for
certain Type 3 capperp FBeins. 2

I. K.G.I. Drrew, P.I. tei, id i.K. NeleOc 3. MON. Soc.,
Dalton Trans., 133, %3S.

2. I.e . s h.s A. Livery and N.G.&. Drw, .. Chan.
Soc., 1963, os, 36M

IV.4

(2.:,,
/ -, .. -: ' .'++ O )

, - " +','.,.' , L + +... '.
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DW ALUT MTAI. CHLMATI OF M6 MACROCYCUC UGAND

.L Rms and V.X. Cha hb

Department of Chbesstr , Meerat CoUeg. Meerut, India

Dvalent oxavanedum, mananese. Iron. cobalt. nickel and copper
salts react with m-pheoblenedlamine end fl-butansdioe to form metal
ohelates of a 14-mndbred N4 macroooio Ulgnd: dibsnzo-(e1)-2,3.,.1O-
totrammthyl-1.4.8.1 l-tetrmaoyolotetradoa-[141-1.38,10-tetraene. The
ohstates are of the typo [M(M 4 [14] 113.1.10-tatneN)XJ; where MoVO(II).
Mn(nl). Fs(1). Co(U). 13(11) or Cu(U) and XsCL Dr. NO$ or NC& The Uigand
coordinates thtough all the four aemetbnmo nitregens which are bridged
by 8.2-butanedione moietles. The anaLyticaI conductance, magnetic. els-
tronic and Infrared spectral sudls Indicate them to be distorted
octahedral. The amount of distortion Is calculated In terms of DT/DQ by
applyn NSH theory. The reacUon can be shown as:

,' ;-r ., WI., "

'4,4
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NEW CYCUC AND ACYCC SCMff BASS mRVED FROM uA-DWORMfL.4-
CHWROPH NOL AND THIRM IMTERACTION WIH URANY ( VI), COPPEI(U)

AND N1CEL(1I) IONS

U. CSU&Hato. D. Frgona LJMa & Tamburtal, And PA. Vigato
istituto di Chmnioa e Teonoleagi det RadlolementU-C.N. Padoa. Rtely

It -as well established. noun years ago. that cyclo SablE baes of the
type:

a n act as binuclesatng Ugand8 towards tranuitlon metal ions. and homo-
end hterobinuclear oomplexes have been syntheized.

We have prepared the &cyolic and cyclic oompartments! ligands:

sad the correspodilng uiokel(l). oopper(D) and uranyl(Vl) mononuclear
bome- snd beterobinuolver omplexes.

* Their pbyselaoheioeal properties have been established by Ir.. u.v.
ind magneti data. The catalytic behavior of some binuclear complezes

Prepared. towards the oxidation of phenol. hsa been tested and oompared
with that of the COrwponding mononuclear oomplexes.

. .CA



PWAPTIGN AND FRWIES OF NNW MOTAIWATE OOAMWUKAL

LIGANDS AND) FRHAIW 10 AND BINUCLEAR COWPLEW.

U.CsselltO, D.Frqon, S.Sitran, S.Tuturini and P.A.Vigato
Istituto di Chimica e Tecmologia doi Radolowinti -C.N.R.- PMA

)bW logr hov been pjb1ished. In thes last few years. Aeliig with the
synthesis ad pico-cImical proerties of bizacloatlag hUmus. These higands
here tie adiacen site, ome, user, contanin the 0A0 Winamaset md the
socam, ater. containing the se t. Ihewise&ga can tins ceawdinate tm
simila or dissimilar St em Ion n close pnxdmty In order to Sive rise to m
loawction betwoomm h tie onic contres,

as Isre eamd the internal site by mns of a hydocabon dm contain-
Ina fifth In-mr atu, by reaction of g-cteeypnior 3-femylsellcyhic
acid with saims of the type: H3-0 2 3 XC1)- 2 (a-2.3; X4*-H. PSILN).

mme bes rpwlamsse, *U* hm bee used for -te Po~satift of onssm,ciler

ad anbo cowl"" as como (11). migpel (1i) al Wuvql (Im) Ia.
lbm e tossev hlmdpa Of d o PeiSOS of these 406m eii s U uASdAS

3"w 21a tfe rolood coper (11). Mieim (11) on .WA V)aspo

as Staiptis antivWl se pqgr (11) elm bn do, widoti roaction:

ho~~ .t. am-k"

7loe la 1M'
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10Z5WcA!~W' Dzlcuamzom AmD m Xinuw XTWITM

Iaw . "ima" am thony J. lacn
Dqiemat of Chmitry en aocosinit y, Cook Ibivealty,
Queensland 4611. Australia

etrA. Taner
sehool Of amitry. tolytedmio of north London, London, X7 UIS.U.K.

Cyalic Uganda we tisflIWly emiteal for wse as metal-lam
milestive reo-t same, hn allium to the sua ---- Ii p -t Alink
IafLoosme the aftialty of so oam-ahmi ah i for a parties&=r Is
(e.g. dome abom twie. em3at* rift sesae). the moeVCeli hole
else cam be I tomed to pewide a amIoue a cavity ubich emhbbts an
optim fit for a given Metal ham.

we seeet huce smaa vaiek iluxte an awiosma
Mbmio by Which ImeesyMe clog-else Iiahlatto my ooor.
&*mh ---- Ow 5.~euw a duz*owm in On. ommplmsmwui be-
WOWs of a pm'tg.m. metal to" atow~ a 80408 of ,seoety rat

vqwwVe Zrifu. Bush a dialasatha. occurs Whe the gradathi ofI pwupsetios aeain the lgaind sres trigger. a sustatial slang. in
coordeW ginaton eymu or igmol o"Mmistham in e4oemt comswms in4
the sres. "a mse In thogermpmieo stability, th Ousmy a
hlesotm may be sem to UK"%u En*.aa dseb ta.& this

( Ne of umeeu*U-IhglN L lam setion G"Ifes fom the PealOMly
mtmismed twoe sme ft In not eseeeiybeoa the elase fit

oil the ul hem bte the seesoll hole. Disrimination may occues
ftcOWN&*,wre Ils te mmooal nagl ehese ams .saelel

W-aftism .1 ath a" ine b sw bm uhOved low a eam' of
Ugeol twe mld a*e uP e tetes mby a"e lsh
bum~m e&Imto msbw emis t at selfts AglbOMAIRUP

iamsotiout WIW OWODAN km41&M *3ma pseaa An'. -

aid 0iAf) with a tnge a Of adf 04-ue msseq0-'Wll i

Maie 11664 bw ft"r gIfm I*e a e ~ soft soW
hbmhoeIoms meam o isha heet. "W4 bum as Auhaleftame

far the demg O1 sam nou-Aem s.~lth eoets. fams of d
ge In type WMi WnieWOOT ee0;600 tO a mmON geAmin mme-

sum""e oc intel-m sgi t "o um eqamle ea eee

5.5. Isin . mefy S~b . C . mA. 66614M ad L..
shite. 5.. t~.be.t 1993P I&, 4461.461

2&L m. .P. Uaif ad V.A. fmhw. *hi"* In%.
SM .IibMMOMi with NJ.- Snss, X. Numl4*. =A 16 *WtUm
1usso1mes e uh Islhe"

TA.



811913 IN AIJCYLTMIO DMRVAT1VZS Or INDIUM

SJunda.u wu . and D.9. 9hatnaget5

'Amqartti-u of Momistas Tata College. Cbsihasa-338 M 0 Distuict
Uhgbbbum. Usnobi University. 11lbar. ad VbCheal~s laboratories. Uuniver-

elty o1 Rajasthan, Jaipus-30 004. India.

A novel swmie of alkylthlo derivatives (S) In. I.68MS. Iu(BPr)#.
1n(33u)g sand phenylthla derivative (PbS)JInPbSH possessing In-S-C bonde.
has been Isolated &ron% hydrated tndium trichlorltle to establish a comn-
prsuve hurvey with In-"~ bonded' highy bjil*oasabl* IM(0R)3 (where

Mal. M Pr. Pr' . Do. BuIP Dui' or Pont). ka(OWr)s vas found to yield tri to
ketramsrlo speees In ballin parent alohbol. wbereas In(SR)s were Insolu-
ble In ell omon organic solvents, oeept In boiling py'ridine, in which
them were found maonmrIc obulioscapicafly. The Lr. studies were found
Iseenslotent with their formulations ad the following three probable stops
were found In the pyraLys studies:

a In(SR)s 44s + WnSt

ljbuS*+ O a + 1a~4Sa1T

The dinierloo(S10 In boiling benzene) could be syn-
theh" y m ""'Td of16( 111s - AnNM a Mtw*e" condi-

A~kmewlsdgnt W oesa Our dop now of groetudo to Prefee-
sir 3.0 Mebretia. "ftC.
1. ChAttsjee IL. 33. Iadel. sad U.. Kmbttrs. Mk biwon Ai m .. JL

L3 f aeseIL 3. -s W Proofew ONK bat. CowL. f waerd.

Pf*W t 41* , . . ,

L Cb~wjo S A"&M !bftA*4
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UNUSUAL SOLID STAYS ftOUTXS OF NW CONIZ3 DURIVD FROM
TU 4.5-DDMAPT-13-DIUCL3-2-TUIU LICAND

Mobhile. Sousseaw'. Patrick Caseouz*, Mary Osthonshasce, Leonard
Interrante*6, Jobs. Raspe", jawo-Ierre Let..' and Lydia Vala&"*

LMC Cars. 205 Route do Narbonne, 31400 Toulouse, FROM1C
Gemeral Riectric R&D, P.0.Soz 6, Schenectady, N.Y. 12301. USA

The metal colas of the 4,54dlarceplo-1 ,3-dthiole-2-
thloe ligand (or disercaptoieotrithione - dmit) can be used as a
source of new comounds &r1bitift inua solid state (electric,
negntic,...) properties

The [M(alt) 2 ]o complexs (a - 0, 1, 2)

9 These now compounda are of two ain types : (.) "ion-radical
salts" E(dit) IC . where C~ +Is a couatercation with 0Cz(1. and
(i1) w-donar.&Ac;ep;r compaond 0. [(deit)2 ]y, where D Is a I-
donor molecule with Y>1.

ti ses andthe e"Isofsatena i stm antcssetblt
3n .5.1. studies will he described lot new compounds of both

9" wish U - Us, Pd ft...., adlor C - *f Aslh... ad/or
D - substituted derivatives of tstattufulv hi.

these remilts will he discusede Is tents of the slactric
stmetsue, tde crystel, "nu~ftr, the 10fteaonal" sidatin- sate
In the Loa-radieal melts, the 4e0eM of .16 rge--tranefer bows"
the loner- and the accepor slarum ee ado the tt of Salrstack
and isserssack electronic coupling. From the latter viewpoint, it
will be sheen thet th es of sulfur etoms an the peripbsty of the
malecular ait as a ae of exteninag the w-electron systiams and
promoting laterstack electronic coupling is an effective strata"y
in reeling the objective of a "true 3-D meleoular astal".

1. a. steauehe, N.J. si*st, A. KIM"s and t. Umper, lhoaphoras
anl btlfur, 1979,. .49.

2. . fladeo I. Dsas, A. Bloisse rd P. Cassow. J. Chim.
Sm. Chun. Come., INS. 110o

S. IL bsinsees L. vaL.1g N-. Smiqeel. F. "ssous,
R. "obaae, L. Rtertame am J. lsper, New,. .3. a..
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SYNTHESIS AND COORDINATION CHEMISTRY
OF SOME NEW ANIONIC TRIPOD LIGANDS

Samuel 0. Grim, a Samuel A. ISangokoysa Richard D. Gilardib Ian J.
Colquhounc and William NcFarlanec
a~epartment of Chemistry, University of Maryland, College Park,
Maryland 20742
bhaval Research Laboratory, Washington, D.C. 20375
C~epartmn of Chemistry, City of London Polytechnics London EC3N
NEY, U.K.

We have recently shown that tris(diphenylthiophosphlnoyl)-
mthane ,(Ph P(S)] CH HTrisS3: can be deprotonated to give the

rA~meic113sttfil'edtno* T~i1Sj, which has been isolated as
the stable Li and n-Bu4 ' salts.' Prg preliminary coordination
chemistry with MgIT) has been reported~ and we report additional
ligand syntheses and coordination chemistry here.

TrisS' reacts with Zn, Cd, and Hg(IIj halides to give com-
plexes of ;As type TrisSpM In which TrisS behaves as a uninega-
tive tripodal sulfur-bonaed six-electron danor. The resulting
complexes are cages with carbon and the mtal as bridgeeas in the
six-smbored chaeat* rings and are similar to the polypyrazolyl-
borate comlexes. TrisS also reacts with Cu(I) halides, or AgNO
In the presoceof &neutral ligand L.or with RIPAuCl to formcoZ-
plaxers of the t"p TrIsl.Nt. The x-ray crystall~graphic determi-
nation offtsg(~37 reveals a cage complex in which the
three sulfur atba are bo;We to silver. Comparisons of structural

Sand NO data emong OtrisS, TrisSi. and TnisS3 AP(!nBu) 3 will be

Further, the anal~ous Iaumd tiP(O)] RIbtFS)J CV
Woor saOlr,2- or 3 and Ut epecti ve aniosTiO.T sjan
?HlOW have bme "f~low d and som of thei -oonlintion chain-
Iitcis prested. Liereas TrIsS; with its "soft* dewo sulfur
&toss flyers 'melt* mtals such as Ag(I) and Ng(II), the Tris '
feves 'aadero me4talsin eSW ta 0101Of the first tramitlem 51is.

1. 5.0. Weim SIR. Samuspa. I .4. Col"eMa aid W. NeFawlame, J.
Chem. Sec., Chem Cm . Mo.
2. S.0. Grim, LD. ~I1.r1 $.A. Shewamp Aftew. Chm. lot. Ed.
WIn$ 1W
3. 5.0 SomfP. ,th L.C. Sateb, I.4 C~~mAidN

A PFanlame, Pelykeorea 386, 1, 137.

N. Mfaniame amd J.N.l em. Ime". Chu. loutta im i . .

Kj



THE REACTION OF Mn WITH TOLLSNf-Ip2DITNIOLATE (tdt)e SYNTHESIS
AND STRUCTURES OF (Mnj(tdthlS [Mn(tdt)s3j AND jMn~tdt)hjeO]l

KlausS Gr er let Krebs MWd Gerald lNe"
Anorganlach-Chemlaches Institut der Uivesitat Maopse
Corrensstr. 36, D4MO M~nster, Federal Republic of Germany

In contrast to Wron the chemistry of miunansee in the optidation states
+2 and +3 with sulfuw-contalning ligands such as thioatee or dithiolenes is
not well deeoe hough both metals wre direct neghbors ad the periodic
table. Structurally Iden tied mangase omplexes wit cmplet dohet
coordination hav, been limited to the monoumeric anion CtnCPh).P- I &d
the dimeric comlpound [Mn a(Sclaiss). 'UJ both of which adibit the
structural characteristics of their Iron counterparts.

During our invetigtions on ntagaes-eMur coW- om we have Iso-
lated the mnnuclear complex a 1tdt0" (Idt a toluene-l,2-dithlo-
late) as well a Its oxidze analog (Mn(Wths1 V.Fom meanolc $dutd-
one 2 can be isolated a DP M4(,tt3ZM42 ( whereas I crYsalzes together with [Mn(tdthMeOfl) ( ~ asmxd 0s at

Thm X-ray structure deter-
mination of 4 'moonstrates
an etreoeldistorted NAa-
fur tetrahedron (mean
MnW)43 2.4111A S-Mh-S

A A ~ ~ 1 L7 to 12.A sea figre
b),wheteefor s 0r-

s oered sf i aroe Te

OC Structure at 5 derives from,
IC by Mfddils'a ithanol
moleculet whose oxygen
abom expands the cowt-

SAN twods .& "e

the structure of. doa t, n tet ct Aw leI WV11thovo ~ ~ ~ ~ ~ ~ nda~ta so blrte ei teMMO:60 e ais oerivative
Paos submitw sfhe Mnmcle 040wsgd)r'mie 4" *ew&

The muem Mur chemistry msy es play so mas W ,lIn

fimy onmahltto, e0g, a Mn(U)ecya) beod Is dlecuimd a a ewtictuna
ele a of the active Preac e a "id C she ae

I. . ~mrn I4C. eaaer nd) Cmiv vW S.'Am, OmJ6se Sc.
two3, 111 1".

2L 0. Caifsd 3. lhdhma, 3.m . ks.,6 log" m. CemwM6 M J9 SM.
3. C"0. Rufu V. iremel t. Koftm sad L. Krube, %Ababts-Z

POW9, Xli XCC, Tolie n~. f
4.1 .Luraea M.. Sae, v 0m . *AV. IM3,AL 173.
X. IL KembbY- Sqia MWd 116 tU"%a ku. 0dm& AMe IM 112.I
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SOFT CUKISTRY IN THEl LANELLAR UPS SEIES - *15 CHARAC-
TaunusTOf 01 ~1U1.IS3 UFlrO teLIc LAYR.

lane CUOT* Yves 1I&TIY and Alain MICUWAOIICZb

a - Lab. do Physicochinie Kindrale and Elk 672 , Univermitd
PARIS WUD 91405 035k! - VRANCE

b - Lab. de Phyuicochisie Structuralet, UniversitSdo4 PARIS Val do
M~arge, 9400 CUTE!!. FRANCE and LUR , 91405 015k FRhiSE

Transition metal heathiohypodiphosphates UPS farm a class
of Ismllar semiconductors which give rise to a ratfor uncommon
intercalation chemistry. Indeed , beside intercalating electron
donor species through guest-* host electron transfer ( a sechanism
which has led to the realization of lithium batteries )and thus
resemling the transition metal dichalcogenides . several MPS~
are also able te, take up cationic species in the interlamellars
space to give intercalation compounds where the positive charge of
the inerte4specIes is balanced by a corresponding loss of intra-
lamellar ir' cations ( a mechanism so far unknown in intercalation
chemistryt). Alkali metal cations inserted this way are solvated
and highly mobile . and they can be exchange against a variety of
other c~incspecies as balky as the tri*(2-2'bipyridyl)lRu(MI
complex

The aim of the present work is the search for a soft and
general method for syntheosing hsterometallic layered mterials

4 ~ possessing paramagnetic ions in strong interaction -The key idea
relies on the possibility that labile inserted transition metal

fspecies would be able to Jump beck into the available intralmllar
voids.

The obtained single phased meter ial has bean characterized by
powder I ray diffraction , magnetic measurmnts and 31*15 spectros-
copy at beth smanganese and nickel edges. The reaction process first
involved the exchage of the hydrated e' ions by hydrated nickel
species, followed by a dehydration stop , whereupon the nickel ions
leave the interlmllar space ad go into the istralmllar men-
pasese vacancies. The material obtained in this soft way appears
practically identical to a material of the same composition prepared
by a conventi..al high tesierature technique. A reaction mechanism
is suggested to accoust for such a surprisingly high mobility of
cat ions in a lamellar structure at room temperature. It easums the
existence of a dynamical equilibrium in the close vicinity ofthe
lerplbtsman the solid best structure adi the solvated K' n
P 256  species."
(1) a. Cleafte, J.C.S. Chen. Coomm.,19609 647.
(2)3A. Cloenmt, J..Cse.Sec..I9I,O, 6M9.
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NUTAL COMPLIXIS WITH STUkICALLY ZNCUKUERED THIOLATZ
LIGAMDSs MODELS FOR MRTAL-SULFIDE HETIROGUNEOUS
CATALYSTS

Nichelle Miller and Stephen A. Koch

Deportment of Chemistry, New York University, New York,
N.Y. USA 10003; Department of Chemistry. State
Univeraity of Now York at Stony Brook. Stony Brook, N.Y.
USA 11794

, have been using statically hindered thiolate
ligands to prepare ooordinatively unsaturated metal-
sulfur complexes to serve as simple models for the
active sites of metal-sulfide heterogeneous catalysts.
LN(SR) (CH CN)JINs Ru, Oal 2S a 2,3,5,6-tetramthylben-
senethtolale (Cim 1 3 S) and 2,4,6-triisopropylbensene-
thiolate (Cl )] react rapidly with CO at room
temperaturebn-atmospheric preasure to give
LM(SR)4 (CO)J. The formula and molecular structure of
LRu(SCtn1Oj)jCO)j were confirmed by an X-ray crystal
structure tetermination. The CO ligand occupies an
axial position of the trigonal bipyranldal coordination
center. These LM(SR)4 (CO)J compounds provide rare
examples of compounds containing a CO molecule
coordinated to a metal in the formal +4 oxidation state.
Reactivity studios with RUC, NO, M25, thiophene, alkynes
and alkenes will also be disoussoe. The ability of
sulfur ligands to increase the I-basicity of high
oxidation state metal centers may be a key feature In

fthe mechanism of heterogeneous metal-sulfide catalysts.

*

jr
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PALADIW AND nAUMZ CQILs

OF INZDAZCL-R1 NOSEWOLE

Linda X. Butler, Eric S. Roper and William 1. Tomlinson

School of Cimical & Life Sciences, Newcastle Polytechnic,

NeveAwtle upon Tyme, NI SST, Iftld

Cmpemse of Palladium (11) and Platinum (11) with Iminasoliue-
2-thiase (t)*l4ehlm mle--ione [At) and 1,3-Dimethyl-

istdaolne--thone(IM1st) have been prepared. both neutral sod
aid medie have bees noed in the enthes In order to esabnlish

ibetber docoordination cbomistry of the slcules, with these
metal, is pU-depemiant.

Compound stoiabioeetie have been established by chanial
(C.,S) and thermal anaysis methods. the latter showing th exatent
of hydration in the complexes,. Purther dieracteristios has been
obtined by X-ray Powder Dif fraction Methods, tattered ad Ilectranic
Spectroecopy and Ilectronic Conductivity Nesurmto.

Ibe Crystal estrcete* of (0(1t) )CI ,25f 0 06 a P4(UI) orJ Pt(RI)) (1,2) 1have also bees obtained X0. lita.! crystal x-ray
studies, confirming the presence of uncooldinatedi 2 0 molecules,
ionic chloride ione and squar-planar MS4 entities linked by

1 *I *3 uImidasolime-2-thione (2st)

( C - 8 R a, a CR - l-Kethytsidsoline-2-
II / thicee 0(1St

a a l~-CH3 a l3-Dimthylisidasoliae-2-
thione O361st

1. U.S. O'Neill, I.$. Raper, J.A. Daniels and 1.1. Nowe1
Inoxg. Chia. Act& 48(3) (1982) 70-64

2. LAN. Butler, J.L. Creightan, I.3. Oaehtred, 3.3. Roper aod
* 1t.1. vomell

Iog. Wei. Acts 7(2) (1983) 149-154
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SYNTHESIS AND CHARACT1RIZATION OF THE COORDINATION POLYMERS OF
COPPER(lI) AND NICKEL(D) WITH PSEUDOTHIOHYDANTOIN (PTH)

LJ. Paliwal and N.J. Bhave
Chemistry Department, Nagpur University Campus. Nagpur. India.

In the present communication attempts have been made to synthesize
and characterize the number of coordination polymers of copper(fl) and
nickel(H) with Pesudothlohydantoin (PTH) in varied solvent media and at
different temperatures.

It has been observed that. in case of nickel(])-PTH polymers
(prepared at different temperature and in different solvent media). Ni(I)
ion is surrounded by octahedral environment. Whereas in oopper(Il)-PTH
polymers two types of geometries can be predicted: (i) Coordination poly-
mers of copper(U). synthesized below temperature 750C and in different
solvent systems. are found to be octahedrally surrounded copper(II) ions.
(ii) Copper(II)-PTH polymers obtained above 5"C are assumed to be
square planar.

Characterization of the coordination polymers has been undertaken
with the help of electronic. IR spectra and magnetic susceptibility meas-
urements.

On the basis of elemental analysis, composition of the coordination" polymers are suggested as (Ni(PTH).ZHgO)n. (Cu(PTH).2HeO). a nd

(Cu(PTH)).

. " .
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SYNTHESIS AND REACTIVITY OF POLYSULFIDE RING
COMPLEXES OF NICKEL(II)

Sabyasachi Sarkar and K.N. Udupa
Department of Chemistry, Indian Institute of Techno-
logy, Kanpur 208 016, India

Recently, nickel Joined the group of transition
~metals relevant in biological redox reactions parallel

to iron-sulfur proteins. The occurrence of CN, 32-! on primordial earth suggests that there may be the

importance for the evolution of these enzymes on the

chemistry of Ni2 /CN7/S2". It is well Unow that cya-
nide ion readily removes sulfur from sulfur chains with
the formation of thiocyanate. Of interest to us, then,
is the reaction of the readily formed Ni(CN) 2- with
polysulfide. Quite unexpectedly this reaction led to
th-.e isolation of a new nickel(II) polyoulfide chelate,

2-'" 0". When the same reaction is carried out in D"iF
medium using Se/KDH, Instead of aqueous polysulfide,
complex of the type (CN) 2Nis5 2- Is foaed. These com-
plexes were isolated as tetraphenylphosphonitnVtetra.
phenylarsonlum salts and were characterized by element-

al analysis, IR, Raman, NIR/VIS/UV and XPE speotroscopy.
The redox chemistry of these complexes was followed by
cyclic voltametry. Oxidation of N1 10

2" with oxyganm
resulted in the isolatiOn of a new species, NisO0 2-
Such reactions are relevant to the metabolism of photo-
tropic microor im ms which oxidie or 0 and are
effective In the sulfur cyic1e. 2 Complte stxuotural
characterisation of this oxidized speois 1* wadr in-

vestigaton a id the rest4ta will be d4ipJabd.

1. A.V. Xavjr 14. eIxeIre, I. U owre. J.J*h. Notra
and J. LeGal Inorg. Chis. Act&, 1963, J, 13.

2. (a) M. Bothe and A. Trebestl~zo an Sul u pringe%-Vor ag, e. * .81.
% . f rs * Energy sod Eviromant, 2lee-
vier, Astordem, 1971.
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P3PARATION OF ISOCTAICD OMUMKS VIII TUE DINUMNO~-SNDING
WTAI. CBW(agFC)Pf~b3

Armndo J.L. hombiro

Centtre 4. QUILuca 24scrUtUrAl, CompleoZ 'I,
lustituto Superior r'coioo, Av. sovisco Pais, Limbo&. Portugal

RaMWWd L. iardsf
School of Molecu lar Sciences. University of Sussex, Valuer.

Brigh ton, England

Waitregen compleme. wy constitute a omnvenient seurce of
eLectrom-rich transition metal omentana wich imy active Ugand
such as isocyanidos (CWD towards electropbuie agents', and a
similarity in dhe chemical behaviour of doe mihy isocyanide aend
the dinitrogen Ilgand has beem recognized in a fmr cases, usually
involving group VI (No mo W) pbosphinic complemss of die type
[3.2L43 WL - tertiary uonouaepoebine or 1/2 dipbosphins) were my
of the ligmmd types (COMO or N 2) my undergo attack by a protic or
a Leis acid.

in order to study the influence of the metal and co-lgeis,
as the activation of isocyanides by dinitregsn-binding emares wo

~w etenesding do preparatc of isosaude wsuplae from
Auitmeen pare" ceupomnis to group YUI tritiom smala vidi
different sulphur ligods.

The moeftalar atrew 1 2(m0 )(43ba"A
has raenly been enifftes Lb 40 f i5 N~t ,O
reaaed species wick a diteot dLibleigmi, ,,g&

~ C3(k~.1 JQ~,retan 2). 1.J Oft pnmod.

ale"90Kbll- is eupemi for Vomhou A in, %tiad o the, wre
low Loire MeU Value (14lO 0rel.

Cauplam jo pmem be&h B1,8" a"m Ulm& a a Airs"

bidmpn-W ii 49d t'-Amip O mm

~I1~-A~L~e~b '~adems eefl
ia n aoflw fme

2-.4L em, F.S.Wsoh~im. LLsttIs.49 iNU.

the Cam ssu blehaftmekhe i patieully .ssowldid.
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HYBRID MULTIDENTATE LIGANDS: STUDIES ON
FIRST-ROW TRANSITION METAL, Pd(I1), AND Pt(11)

COMPLEXES OF ALKOXY-THIOETI4ER LIBANDS

Rend T. board, W. Mark Brown, and Christopher J. Willis
The University of Western Ontario, London, Canada NUA 517
and Douglas W. Stephan
The University of Windsor, Ontario, Canada N96 3P4

The compounds I and 2 will coordinate (in the deprotonated
form) to give trenTtfont ietl complexes of, respectively, a
bidentate, uninegative ligand and a tridmntate, dinegative lipend:

/4 3C CF3  CF3
~3 NCF 3 iy ** slo'f-.fC
CHr "ON OH

I (deprotonated L)2 (pronated a L2)

In each case, a hard alkony-donor site, -C(CF) 20, is combundI with a soft thloother donor and ligads of this type are therefoe
capable of coordination to a variety of transition metl tons.

With L1, we have prepeud moral complexes M(L1), Wsesa N-
cu NiIP, or t, dW()ClPR,,WonrN0Pdor ft. tVig a
variety of *hshmacll;="s cet"osc compimes of the type
have bemnmpdo oR* .aum PhS a ft~.
studies, paicultr~y in roeaion to inversion at Mh CHS4 Osit in

the chelateriigaro discussed in conjunction with the'staucterel
results 00 t"i P syssm.

The of fir%.Prmw n ition metal comlmsAgwail

gives areapeof st able gnrallyt aV.0" e,i~.W
onc(I )a ofrp the UP1 io ewr .ie

Il )2 0 -A stmitiw d~ef ien

S dIIIm thel d A terc iagr to" fu

C~~~~~- toS.m 8" 01 4;

bwU
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ICBAU03-COUPLED COOD1INATION CMPLSIS STUDIED IT
NIUTION SCATTNRZNG AJD OFTICAL SPSCTIOSOPT

mane U. Cud*l

lustitet fur annr8. mad phys. Cheste, lreaiotr~ese
3, CE-3000 Dorn 9, Switearlend

Znelestic seetro facteorias (INS) snd optical
spectroscopy are useful complometo to the moo Goe-
men mBanotoobeeleal techniquos for the study of wa-
cbage-couplod complox*. Xxporimentol exchange
splittnge are obtained without ctale theoretical
models.

The temperature depeadosee of exchasge as well
as the role of biquadratie emheake can be studied
by INS. A sepavetiom of Lera ad loreolecular
omahatge effects Is possible. Reoroet-wieghbor To.
secoad-earet-olgbbor ehabasge effets can be it-9 otigcted in complexes sotoining more than two
aegnetlc centers.

Optiecl spectroscopy allow 'the study of Sroen
sad excited state propertis. tibh-, eslutLot low-
temperature lumineeces* cad beorptia poectroeopy
it used for probing ezebange eplitttingB i the oele-
trotie around state. Tvaaoit*t*o to itly- 4d
doubly excited eates are oberved Is the ebeorpelem
speotre. Orbital osehage parameters, ecataLtmi
information about the domianst exchange pathway*,
are deduced froe, excited staote plittiege. Spia-
crossover phenomena asn be oiieaved by 3eeefa a-
sorption speotroeoopy. SiarBy traosfer s a ceasee-
qunee of Intermolecular lnter ections o studied by
tina-resolved linoeseenee and excitation epectra-
@copy.

'3
.- . A

IN, n4
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UVNTHZUS CRYSTAL WFRUCTIIR AND MAGIIETI FOPCRIUS
or iD LuawDAiW omAIc DfICAiIAIID cr(l)h

[(CM6U).NCtr4 (XUCI. Dr)

C. Beilto 0. Dessy. V. Fares. D. Flere aend S. Vitlool

Istitute dl Tees. Struttura Mettrouleafi Compeati di Ceerdwnaulon4.

C.JL . Area doll& 111erca diRame. 00016 Monterondo Stem.. MtaY.
The magnetic and thermal properties af 1D tras~ion ntal Ion comn-

plexa. have been of great Interest in the lest few years from both a
theoretiand *zperluuntal point of view. Recently. we focused our
attention Or the chemistry eMd Owgneti propee of organic-
Intercalated low-dinsuulenl Cr(ll) aampoundu1 . and we have foun a new
etbod of syntheel and crystal growth of these Interesting mtras

Hexagonal ACr4e (Ainunlpedtire cation Xwbalogent) are good eXPerimetal,

:Zapb beaue tei MWUGPpereties anmainly resflt om
exchange interaction In one direction. end because they contain a Jabn-
Tefler Ion. Dy far, while ACrXg with An'Ce. Rb. K have been extensively utu-
died, thee Is a leek of infcrtsatin en diiar or anio-tatercslated comi-

poun. [(I~,NJOX X.O hi(?N~X h reate compounds Where the
Inter-chain distensI greater tha In the corresponding Inorganic ones,
due to the bulmises of tOA ocation. To thi Conference we wish to present
the crystal structure and the awetic properties of TNCrC ad TVCrD.

9 ~~TUM~ aryutafllses In the apace group Pe/pm. (CLh) of the beaoa
system. Z-&. with unit-cell dmesIon.: anbugA.1S and a-.58(3
The structure consists ofManer onedm allchains of Cr stoms with
three obdlfgclord" e101:n0 ,uwe thef. It is a fnear-haln Maurer-

remanet(J/h-1M K).ahetusa UMagnetic order at Tus? L.

YMIa bas been OMMthndsd and 0 eorystalises as yviflevelive micro-
crystaline powder. PrelinAmry wisoetie suaceptibility weesurements do

neat show any add=u** of loemir, order doom to 4.2 X Tim physical
=rpss and the chemistry at bem ceneUadS oil be soPUrte add dak-

1. Dlift C, Wi P. Day. OW~s As. Stites. 1307.1LOIS
3. siltt~ .. andP.Da *PCOW &*at Saw @4012.
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TIEPKRATURN DIFPDIECI OF STRUCTURE AND
NAGRETIC INKBRACTION IN DIALKOXO-BRIDGKD

BINUCLEAR COPPR(ZI) CONPLNXNS WITH
2-12-( DIALKYLANIO)ETUYLTUIOIITIANOL

M. Nikurly, K. Toriumi b, . Ito b, and S. Kids.

aDepartment of Chemistry, Faculty of Science, Kyushu

University, Fukuoks 812, JAPAN
binetitute for Molecular Science, Okazaki National

Research Institutes, Okasaki 44 JAPAN

The temperature dependence of magnetic suscepti-
bility has been explained in terns of the Van Vleck's
equation based on the Heisenberg model for most of the
binuclear copper(II) complexes so far reported. Recent-
ly, however, we have prepared a series of dialkoxo-
bridged copper(II) complexes, Cu(R-neo)X (IR-aso - 2-
[2-(dialkylamino)ethylthiojethanol; R a Ci 3 , C0N5, a-
C397, n-ChNg; X - Cl, Sr, NO3 , ICS), which could not beI interpreted by the equation based on the Heisenberg
model eeept the cases of Cu(C215-nso)Cl and Cu(n-Cn 9 -
nso)Cl. There are two possible explanations for this

isresult based on the assumaptions,. 1) variation of the
structure with temperature and 2) anisotropic spin Ox-
change model. In order to settle the controversy we
have carried out the X-ray crystal structure analysis of
Cu(n-C3E7-nso)C1 at 120 K. Although the structure is

S fundamentally the same as that at room temperature and
the Cu-0-Cu angle which has been generally thought to be
the most important factor to determine the degree ot
magnetic interactiou received no appreciable effeot by
temperature, a substantial change va observed In the
planarity of the bonds ineorrating the bridgieg otyena
stom. The ingrease of deviation from the plane I* a
suitable magmilue fol ehe devrease of -2J value (bO
_cm--.... O ca ) on the basis of the compaisons of the
a"Metie and atructural data of many dialkeo-bridgeg
copper(I) complexes.

RN

@s( I-ase ) e

1. N. Nikursia, i. &ova, 4Ad I. 91dm, sell. en. Sea.
44. 98,'t 1061, it, w e 2Lt , a".
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SEARCH FOR SPlM-FSIIULS TRANISITIONS IN PARANAGNITIC LINEAR CRAIN
CONWLEIS Or TRANSITION METALS

M414*ma I~.f~1dand Leonard W. ter Ner

Department of Chemistry 045A, University of North Carolina.
Chapel Hill, North Carolina, USA, 27514

Upin-Peierls transitions in antiferromagnatic uniformly-spaced
chain compounds was predicted theoretically more than twenty years
ago. Sine* then, sore than 150 uniformly-spaced, atiferromag
netically-exchange coupled, transition metal chains have been Ss-
thesized and characterized, yet, up to nom, there have been no
reports of such chains exhibiting the characteristic magnetic
suscepti- bility behavior reflecting spin-Poierls transitions.

An examination of the theory for OF transitions suggests that
the phenomenon may be tonued in those systems in which structural
features leading to strong three-dimensional interchain pbonou
interactions are smxiied, and those features that permit inter-
chain magnetic interactions are minisized. A compound that meets
these structural criteria is IN-(oaicylaldiminato)glycinatol-

4quooppr(I) bAhyrat, (u(C987O3)112)"'201Cu-NSG.

rormula units of Cu-WG stack in the h-direction to formac a
unitorly-sp ccain with the Intrachain euperexchanga network

parallel in the crystal structure with Mn interleaving of molecular
units whieh peointes intaeain phoo interactions. *There are no
obvious interchain sopereschangs pathways, and interchain magneticf interactions awe minisised.

Magnetic susceptibility data clearly show the distiective
fiagerprint of a epetoelastic S? transition in Ce-USO. There is a
chaine-like maxim near 4 1, mad an SFP-knee near 2.2 It. Above the
SY trassiti.., the magnetic: susceptibility d1ta my be fit by
Neisembes; I a 1/2 theory with J - -1.55 c mead g o 2.14. The
excangme compiesn comstant is temperature dependent below 5.5 £ an
a result of the large #via-lbomen complies IT(g?)Iljf - 0.441. te
magnetic susceptibility in the IF phosac my be fit by the eapressise

As. xxN a (N 2%2 /k)(A~op4l.T/Tc)/kTJ

where th. temperature parameter Iaccounts for the character-
istic progressive dimriaation o~fomue att ntoi the chain.
Theoretical implicosions of thee ouIae will, be discssed, and
data for Additional compounds will be prepeaated.

1. T. Uski, T. Ashida, M~aada, IL Rakude,- Acts Cryotallogr. IM?, -

22, 670.



14AGNETIC INTERACTIONS IN HM- AID NETEBO-IINUCLEAR INORGAIC AND

*0INOIGANIC COPLEXES

Ekk Sinn, Greg A. rmr
University of Virginia, Chrlottesvile, Virginia 22901, U.S.A.

John de Jersey and iurt Zerner

University of Queensland, St Lucia, Queensland. Austrlia

Complexes with Oxygmn bridges bete first-row transition
mtals have been synthesized in order to eamine the magnetic
interactions that can occur Whm the metals are permagetic. Nost
of these have been characterized by X-ray crystallography. Both
homo- and hetero-binuclear (and polynuclear) system have been
examined, e.g. Cu-Cu, Ni-Ni, Cu-ft, Cu(II)-Fe(II and I1). SiWilar
system have also been examined with Imidazole bridges built into
the ligmd. These will be compered with mdels that have been
proposed for cytochrm oxidese, in which a Cu-Fo interaction is
presumed.

The hmbinuclear cm plexes can be either ferro or antiferro-
mgnetic, but all the heterobinuclears are found to be antiferro-
mgneti. 7hOoreticl argueints are presented for the prqmocr-
ance of aintferomagmatl interaction with dissimilar mtal atom:
the case for mno-existence of ferromagnetic coupling is made for the

(II)-Pe(II) coC le, regardless of how the metals are linked, and
from this it Is extrapolated to show that ferv m tic interaction
in an hetero~inucleas af at least improbable, and need not
normally be considred in model complexes.

Purple i ronphtae 41.9. fro porcin aflutoic fluid,
in the oxidized fgu c e mgneiclly opled F(11) species,
evidently In aF:Ie"-OFe"Lunit, with coide~sal logwto
hem1ryhi. In the redce f. tt contains F* .F*1. In
metal-substituted form, CW-e" is stro g ly coupled, wle
Fe-g and F -in are st#only mantic, due to elimtnatios of the
coulid. 1nterPretatife Of EXAS of the Vo-i form of the too"~uIs -lfail tam k cparlee with h4tobnucletr" c mpl ,

containing the moam at at pcfsely knMw distencos (X-rMy)
which have the sw bee synthesized.
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)M=cuM" ZMninxzu (W "Mi =%W~u MMn CammMS.
0. Kahn, Y. Journauz, 1. Morgenstern, K. Verdaguer mad P. Lacroix
Laboratoire do Upectrochiais des 91lmnts do Trasition, RA 672,
UniversitS do Paria-Sud, 91405 Orsey, Fraome.

In the last few years, we laid the foumdaticumof a nolecilar
engineering of the polymetallic system. Out g"al is to know the
metal ios end the uiganda we hawe to choose, the whole symmetry
we have to design in order to obtain a complex exhihiting expected
magnetic properties. for that we proposed a Model of the iserac-
tion between the metal Lone in which the main concept is that of
natural magnetir orbital* and of overlap density between ths

mantic orbital*. Recently, we extended this model by takift into
account the spin polarization effects induced by the bridging
ligands with a highest occupied molecular orbital close in emorgy
to the magmetic orbitals.

Acng the results obtained in this fram, we cmn metien
(i) the design of the first bimaclear, eomlees in ubich the
coupling is purely ferromegntic;
(Hi) the achievement of a large interaction between metal ions
far ama free each otherg
(Iii) -the possibility to tows the moaituide of the interaction in
a given bridging nework by pleying an the nature of the terminal
ligmads;
(iv) the exaltation of the spin polarization effects in a-aide,
Cowger CIM cemplexes;
(w) the synthesis of cationiec oupled aoplemee with potentially
electron deanr coosteraes.

According to the available plas, we shall. present som of
these neulto by fecusing an dhe met dowlpeate.1-

as first gape"s in this field are listed in ref.1-
I .0. Kahn, J. Gay, T. jeurnsu, i. Jad amd t. "Orpstewn-

USda.,, J.AW.SDUC., 1952, t04, 2M0.
2. Y. Jourm, 0. 2a . Zavmoomiteh, J1. Jous, J. Galy,

J.AM.dMe.Soc., in, pftss.
3. K. .TVlve, K. Yerdegne,. A. Claim.s U.. Phiilehe-tedsa'les ad

0. MM. *Aftited to SAI.~MAM..
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-> SPIN POSAD.U!IC VTPPU I &-AZZOO CUU (11)
BZVAU CMM

Olivier Ishea Nsia-Laur. Uoillota, Two. jammiu a Z. Uiucbeb

a I Umiversit& do Parishiu, 91405 0tmay, France
b : Univrsiti P. at M. Curio, 75230 Puts. Francea

Ua mst fascinating apect of the chemistry of the i-asido
copper (11) bimuclear compleass Is likely the versatility of their
magnetic properties. Va" X3- bridges in as end-to-gad fashion an
in 1, the smpling is strongly matifarvognptic. ihin IN bridges
IDn ennd-os fashion as in 2, this favors the fernap i coulig.
Finally, tha coupling to negligible or very waly antifornoumpatic
when the ustel io ane semi bridged as in 3t

N
-IN V/

N- -

9 I2 3

To understand the mechnis of the phenomenon in 4 thoroa

(i)Os we"tnivaly developed the chemistry of the P-asido end
i-qmaate copper (11) coupisass. In most of the cases, the miolecular
a structims were refined by X-ray diffraction;
(it) we investigated the magmatic pvprties mad the pwuder and

*iot cysalORspectra of the o as
(M) gowefantad Ah in itio sales tkows ith Iezge C! on model
system (is collaoeration with frendi theoreticians) end proposed
the coneept of spin Polarization effects due to the nate of the
Wg amsi of 1-

first pes correspoodi ag to this work wre listed. in

I. I. oue-wa Sm 5. Mom n d 0. Rahe, J.Cnyst.Spec.
* Iaeeardi 1963, 13, 1.

2. 0. Min, 6. Siherav, J. Gosteren, 3. Jena end Y. Jeammim,
tAMr.Chm. M,63 22, 2677.
f. S. UUra, 0. ads ad . luuh-~au~,Kog.Cbm., is press.
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C14hW CsO.)s. 7.811.0 AND RELATED COMPOUNDS.
MAGNETIC PROPERTIES, EXPERIMENTAL AND THEORETICAL CHARACTERIZA-

TION OF THE FIRST QUASI-ONE-DIMENSIONAL ferrimagnotc CHAIN

Miohel Vrdesuer'. Alain Gllams. Jean-Pierre Renards , and Joseph Selden 0

'Laboratoire de apeatroohimle de elements do transion. LRA 672.
Univerite do Paris-Sud. 91045 Orsay. sLaboratoire do chimie do coordina-
lion du C.N.R.S. 306 Route do Narbonne. 31400 Toulouse. Olnstute
d'electronique fondementele. laboratoire assocle au C.N.R.S.. Universite do
Pals-Sud. 91406 Orsay. France.

The quaed-oe-dlmensonal compound CuMn(SC0)W 7.5 H0
(CuMnDTO) and related compounds (where Cu is replaced by Ni. Pd. Pt)
were synthesed. their crystallographic structures were refined. and their
magnetic susceptlbilities were measured in the temperature range 1.3-240
X

The curve XT versus T for CuMnDTO presents a minimum at 130 K and
a maximum at T=7.5 K where three-dimensional ordering occurs. Magneti-
xation data at 1.3 K and 4.2 K in the field range 0-5 T are consistent with
an antiferromagnetic interaction between Cu(il) and Mn(ii) ions through
the dithiooxalato bridge and week ferrornagnetism in the ordered phase.

Different theoretical models accounting for isotropic exchange
interaction between quantum spin* 51=1/2 (Cu++) and quantum or classl-

.' cal W=S/2 (Mn++) reproduce well experimental data. allowing the deter-
mination of the coupling constant -J.S1.S2 as Jn-30 cn- 1 . Extended
Huokel calculations allow to visualize the a-exchange pathway through the

f dithooadaate anion.

The antiferromagnetio Interaction between Cu(I1) and Mn(ll) metallic
ions lead to ONE-DIMENSIONAL FIRRIMAGNETIC behavior characterized for
the first tin, both theoretioally and experimentally. In a fully structurally
oheroterlsed compound.

leim, A., M. Vordaguer. rM. A ees. Sbc. 1O 7073-7074. 1961.
Verdaguer. M., A. Glises, J.-P. Renard. and J. Sliden. Fhp. Am.. B. In press.
Glaim. A.. M. Vordeguer. submitted to Z An. Oket. Sba.

1." : .... i.,, I70"
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DSIORACTION THROUGH MS-1IDrAThZ UGAIDS IN
COPPER(i) BINUCLEAR COMPLD: FROM TIM

UNDERSTANDING OF THU WXCHANCG PATHWAY TO THE
SYNTHNSIS OF COMPOUNDS WITH EXPEE MAGNETIC PROPERTIES

Micht or'. Marie-France Chariot'. Yves Jouraux , Olivier Kahn'.

saft Niguel Julve'1 Laboratoire do spectroohlinza des eleuents do tranitlon, 1RA B72.
Univerulte do ParisSud. 91405 Orsay. Franoe; nraultd do ciencas qulmi-
eas. departamento do Qumie inorganlca. Universitad Ge Valencila. Bur-
jasot. Valencia. tspasa

In our attempts to understand the mechanism of interaction of two
oopper(lI) Ions through piurlatole bridges. we synthesxed binuclear
complexess with bridging Ilgands such as oxalato (1). oxenato (2), oxamwido
(9). and dithlosamido (3) and we measured their magnetic susceptibilities
in the temperature range 4.2-300 K.

By varying the terminal igands. we monufed the copper(Il) coordina-
tion spheres In symmetrical as wel as In asuymastrcal complexes. and in
so doing, we were able to tune the couping oestant I (Ru-I.S ,82) fromp Ju0 to J--600 cm7". In all the ompounds, a v-pathway is operating. the
less electronegatve the atoms of the bridge ars, the greater J. This is
queltatively reproduced by Huskel calculatlons (4).

An ab-initio calcuattion performed on a sUghtly modeolzed -ozalato
compound (Cu"Hq1a OES)s CeO allowed us to fnd s thoreeical I value (-
296 car t ) close to the experimental one (-365 ot -n) (5) and to describe
the various oontrlbutio b to the singlet-triplet In tarms of kinetic and
potential mchenge, following Anderson's model t6.

It Is possible to give a unifled picture of the Interaction In these con-
pounds and to use It to yntbesins new easeplses with expected magnetic
properties.
1. Jule. M.. U. Verdaguer, 0. Kahn. A. 01les.., and M. Philacbe-Levisales.

Jhss. Chem MS36-S. 13. and submitted to o. A. Oiam. bc.
I. Journaux, Y., M. July M. Verdaluer. and 0. Kahn. unpublished work.
8. Giverd, JJ S. Jeannin. Y. Jeannia. and 0. Kahn. Aorg. Olm. 1?.

3034-3040. 178.
4. Verdaguer, M., Thefts Oray, 1964.
1. Chariot. M.r.. . Verdaguer, Y. Journaux. P. Do Loth, 5.P. Deudey. sub-ndtted to hnm. eu
S. Anderson, P.1., A"hi t F . t1.c 6411. 10es.

4it
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IIITEROBIUCLEAR CCOIUS: OPTICAL, HAiaETIC AND MAGNETIC
CIRCULAR DICOISM STUDY OF Cs 3Cr~uCI,9

Bernard grist, Jean-Claude Coat, Jacques Darriet *and Marc Drillon*

Laboratoire d'Optiquo Physique, ZSPCI, 10, rue Vauquelin,
75231 Parim-Cedex: 05 - France.
* Laboratoire do Chimie dua Solids. Universiti de Bordeaux 1,
351 Cours do Ia Libdration, 33405 Talence - France, and
* Sciences des Hstdriaux, ISC, 1, rue laise Pascal,
67008 Strasbourg Cedox - France.

Clusters of transition metal ions serve as molecular models
for checking physical concepts. Among those clusters, the cant a-
cial, bi-octahedral anions X2Clg3 - can be stabilized so isolated
units of high sysmstry (D~h) with, e.g., Cs as the countercation
and N a Cr, Ti, V. Single crystals of C: M-Ci can easily be
grown for spectroscopic and magnetic m ueie1nt.Pvossuds
of our own include the chromium and titanium derivatives /1,2/.

We report here on a study of Co 1CrlnClg single crystals. Our
problem was to demonstrate whether tey contain both Cr-Cr. Cr-lu
and lu-lu pairs or whether one has chains of alternating ions
Cr-Ru-Cr... NOC data shom very clearly that the first statement
does apply. The r ~nt of Cr-Cr pairs can be monitored by the
doiatv-lk terms at 11 and 92, associated with the 8-0ground state. The rest of the spectrum shows 'to terms which are
correlated with the presence of paramagnetic Crfta pairs. This
inegnetiom results from the antifrrmgnetic cou~pling of
5 3/2 (Cr3*) and 81 - 1/2 (1U3+).

aWs

1. S. grist, M.P. Russel, J.C. livoal, J.P. Chapelle and 0. Kahn,
Not. Pbys. 1977, 34. 1545.

2. S. Srit, 0. Kshn, . Mlbgitern-Sadarau and J.C. livoal,
Inorg. Cem. 1961, ~,4193.
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STRUCTUJ AND PROPCT3ZS OF TRIMLIUN(I FOUIATE SOLUTION

Hitoehi Ohtaki*, subiko Outsumi' and Asao Xusuegis*
*Department of 11lectronic Chemistry, Tokyo Institute of Tedmoology
at Magateuta, Magatsuta-cho, Hidori-ku, Yokohama, 227 JAPAN
'*Znstitute for High Energy Physics, &=i-cho, fsukaba-gun, Ibaragi

Peetr, 305 JAPAN

Sam thallive (I) carbozylates are extremely soluble in water, and
the solutions can be used as heavy liquids for gravity concentration
of minerals. Since the solutions have also very large absorptivities
for high energy particles, they my be used as absorbers of radiation
beam. *in the present work ws studies the structure and sowe physico-
chemical properties of thallium(I) formate solutions.

The strue of an aqueous solution of thalliumMl foras of
10.77 moldxr (density; 3.109 qcom3 , TlgH2Q mole ratio# 1%2.59), iduich
is an almost saturated solution at room temperature, is determined by
the X-ray diffraction method by using a 6-6 type diffractometer at 25
*C. From the analysis of the radial distribution curve and the struc-
ture factors of the solution, it 0 T
was found that thallim(Z) ions
combined with formats ions to form 0 0.,
the tetramer, T14 WNMI 4 , in the
solution. The structure of the CC
tatooerris show in Fig.1. The C1 2
interatomic distances within the 30
complex thus determined are as :~

Itfollows* Til-Ols 2.79 A, Tl 0. 00 8
Cls 3.33 A Tl1..0 s3.5 C
Tll ... T122 3.92 5, El ... 13s T 3 4

07: 4.34 A, sand Tll---t 4 t 4.79 04
Densities, refractive indices, rig. 1. * w struotuxe of

viscosities and conductivities T1(CO4cmlxisouon
of thallium(I) formats solutions l4(~) aie niouin
of varying concentrations have
been measured at 25 OC. The
former three quantities
monocnowusly increase with
the concentration of thallives-
(I formats, but the con- -

ductivity of the solution first
inceasses and then decreases
with the concentration. there-
tore, the Walden pod ct, A-n
(A demotes the solar cosuduc-

j ~~~tivity and 1the visosity)___________
of the solution deoreas2
with increasing conentration
and them becomes a plaa in rig. 2. Walden products of thallium-
the range 6 - 12 mel We _of (1) formats solutions at 25 VC.
thalim(z) forms soluons
(rig. 2).
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POLARIZED X-RAY ABSORPTION EDGe SPECTROSCOPY

James E. Penner-Hahn, Britt Hedman, Teresa A. Smith, Edward I.
Solomon and Keith 0. Hodgason

Department of Chemistry, Stanford University, Stanford, CA, USA
9_305

X-ray absorption apectroscopy has proven extremely useful in
elucidating the metal ion oordination environment in metallopro-
teins. Much of this work has utilized extended X-ray absorption
fine structure (EXAPS) speotrosoopy. EXAFS, while extremely useful
in determining the radial distribution of ligands around a metal,
can provide only very limited information regarding the angular
distribution of these Lgands. X-ray absorption edge struoture, in
contrast, is reasonably sensitive to the geometrical arrangement ofligands around the absorbing (metal) atom.

Currently, the detailed relationship between molecular struc-
ture and X-ray absorption edge structure Is poorly understood. The
polarization depenence of the X-ray absorption edge of an oriented
sample can be used t9 unambiguously detrmine the Symetry proper-
ties of the different edge transitions . The determination of
transition symmo~ries is important foe testing different theories
of edge structure. In addition, polarized X-ray absorption edge
measurements frequently reveal direotionally-speoifio structure

1* which is not apparent in the absorption edge for the amorphous 4
sample

Recent polarized meoeremente of the X-ray absorption edge
structure for a variety et transition metal complexes will be pre-

Ssented. The different theoretical predlotons of X-ray absorptlon
edge structure will be compared with the experimentally observed
structure. In particular, the application of polariSed X-ray
absorption measurements to biological Systems will be discussed.

1. J.2. Hahn and K.O. Hodgaon, AS Symposium Serise, 1983, 211,
431-A4.

2. J.E. Hahn, R.A. Scott, K.O. Hodgson, S. Doniach, S.R.
Desjardins. and I,. Solomon, Chem. Phys. Lett., M2, i,
595-59.

V 3. R.A. Scott, J.K. Hahn, S. Doniaoh, H.C. Freeman, and X.O.
Hodgson, J. Amer. Cem. Soo., M29 ,.5364-39.
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AADS IN TO STUOTMAL CWMNTIfON
ISTET 31 LA TSCIIQ

(LAZS : Large Angle it-ray Scattering)
Joan GAL. Alain MOSEC and Pierce LECANT

Leborateiro do Mini do Coordination CNIS,
205, route do xerbonne, 31400 TOUfLOUSE, Trance.

A am integrated system, based an X-ray scattering by molecular
liquids, comlexes in solution or amorpous ceomias, has bean
designed end realized in our laboratory to investigate their steno-
tune t it is namd LAS!? (Liquid sad Amorphous Structure Investige-
tic. Package).

- The LAUS pattern produced by the samlet is quiekly recorded
by a micro-computer controlled gminster with posiew-senitive
detection installed on a classical I-nay source (2 kV gamentur).

-The interactive software of LASI? allows both experimental
data processing and simulation from structural models. *LAST? makee
possible the experimental structural study in less 0 thal-
and allms the searcher to test directlKy his hy~otheses snot n
structure of his *al*.

- Aplications of the syste will be presented, i.e. t
.LAU ivestigation of the lecal structre ad correlation

with the ti avi o the oftef1
lot~ Ai, aw. If, an ..
S! t ltra inuetieatin of the robasmte complex

g lTb. latest investigations will als be ptusented.
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MUSS AID I-VAI DITIUCITU Of A4UEOU SILVER
PERCHLOSATE AND NITRATE SOLUTION

Toshio Yasaguchi

DePartment of Electronic Chemistry, Tokyo Institute of Technology,
Nagatauta, Widori-ku. Tokobam 227 Japan

During the poat few decades, X-ray diffraction technique
hae been widely applied to structural Inestigtions of electro-
lyte solutions IMth information obtained by I**e X-ray diffraction
technique Is, however, the Ws of all the atomic pair correlation
functions In the solutions. ncme, It Is sometime difficult to
separate the different components. A recently developed astanded
X-ray absorption fine structure (an"S) tecnique overcomes the
above difficulty associated with X-ray diffraction analysis.
It gives Inforation on the abort-romp structure around en absor-
hing atom itself end not of the solven stfteture. C0mparttiye
aAFS and X-ray diffraction "tIe" U08e proved to $Ive a more
accurate structure of electrolyte eoiatieus.2

In the preaent study, we applied both UMN end X-ray
dif fraction methods toa*1"*"* 3 M and 9 x slvat pe~ora"OI aod nitrate solutipaw.203 WANSs pectra wsow measured as Unl.

Tbs ansly"Aa of EXAM and x-ray irftcn ista tnVse4
4 the hydration structure of £g(t) tong, U* %%a&. abut four

oxyge atom aord"Wt to the hg(1) Aen wMt en'4-o distance
4 of about 2.4 A. In the nitrate solutions, the miens are hiend

to Ag(I) as scoom$ato lipads. In Ow~ pewqblasat* enletis,t ion-aimrs are formed only' to the very concentrated solution,
wham the numer of water molecules Is not sufficient to fill
out the is2er coordination sphere of the A$CI) ion. The Fourier
transfer of the 31513 data of the aqueous 9 X silver nitrate
solution Indicates the presence of As .. A4 interactions at

arun 3.84 A.
ftert-rnge structures in the aqueous solutions, In

Aseft melt enI crystals of ASClO4 and Apft are compred

Afteurecis end limitations in application of beth methods
to soltions are also diascussed.

1. 1. Inpebi,O. Usn it. T. Clasesdad J. a.earn,

2. T. TnpVAb, 0. ashmeese, 5. MlbUg,8 U. was" a" a. *ShI,
le apIa in Let Ohm. son"d. oer. A.

52. SIMOMMeI, 0. UmdpI"", J. so lm a"d T. Clas.,
Ye pper mLtsam. Sm. Ie". A,
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STRUCTURAL STUDIUI ON NAIGAIIUI3(xI) AORTYLACSTON9
IN TH SOLID AND GAS PHASlS

11ha&a. S. Onuma and K. IiJims

Department of Chemistry, Shisuoka University
Oya, Shisuoko, Japan 422

We have boon studying struetures of metal complexes
in the Las and solid phases by both electron and X-ray
diffraction methods. In 2u4apest, the structures of
metal i -diketonstoo In the gas phases wore summarized
and they were discussed In comparison with those In the
solid phases. As the extensive research, we present
here the structures of manganose(hI) acetylaeotone in
the solid and gas phases. This compound Is the remain-
Ing divalent iron-group metal complex that has not been
determined until now.

anganee(I) acetylacetonate has been prepared by
sublimation. A three-dimensional analysis of the crys-
tal structure yielded that the crystal belong to the
triclinic, space group P, and thenoleculo is trimeric
with two trigonal-prisms and ofe antiprism In which a
anganese ion is surrounded by six oxygen atoms. The
averoSe dstances of the non-bridged and bridged Nn-O
are 2.10 and 2.20 A respectively, gad the Kn-Rn distance
Is 3.11 A. The oeotylacetone liganda are coplanar sad
the average OKnO angle, is 00. The trimeric form of
snganese(II) acetyjacetonate has been suggested by
Graddon ant Ksotler fros Wolecular weight determina-
tion. It Is very interesting to see the dlffet•n4e of
the trimerlc form between Its(hI()ed 11(1) o asetyl-
acetonates.

On the other hand, a study by gas *lsetrf ditfrac-
tion Save the results that the 1olboulO is monomeric
an fo" c eeeinst wtb a terabsiwml eohfigmation
In sentrast with the polyaeric trm with tle Oizr oOOr4-

*lastead iAn Is tho Sol d phase. Th lasnt-squares analy-
*to Save'U- 0 m ~Ou*~ The StraotUe
ot'aanani~iset I)*eetyrotonnto in the solid and gas
pha"e* *51 be daioea" in eeneteo, witi& thCe of'
ether opeplemes in this eerie5.,

1. D.P. ad .l.0klit* Ad**.*' J. thAD., 1#04

-. i2, . "lien, N.Nsoae and P. Pamilla, Isorg. Clhe.,

I; n ll'a
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EXAFS 3TUDIES ON SON3 HM AMINOACID CHELATIS
OF COPPER (I!)

kiok Kumar and A.N. Vishnol
Physics Department, Allahabad University, Allahab d

and

Chemistry Department, C.K.P. Degree College, Allahabad.

Extended X-ray (K) absorption fine structure
(UAPS) Spet ra of copper In mom chelatos involving
mixed amino acids (CuLL'vide Table) have, for the first
tim, been recorded photographically using 400 n radius
curved crystal spectrograph. The results are correlated
with the spet ra obtained for the parent single amino-
acid chelatee.

It is found that the measured energies of the prin-
cipal absorption maxima (ZA) for the parent chelates add
up and get subtracted in mixed chelates containing Ma
and leu respectively. Within the mixed chelates the Ek
and edge-shift values exceed by 10-15 eV over the latter
group. Th. edge structures conform to the stereoche.
mistry. The results are explained in term of m.e.
theory..

The recent stern's graphical method2 .3 based on

ZXAFS energis (upto 150 aV) is used to estimate the
radius of the coordination sphere. The results agree
with X-ray diffraction data where available.

1. U.C. Srivastava and I.L. Nigm, Coord. Chum. Rev..
1973. 96 275.

2. B.A. SUrn, D.3. Sayers end P.W. Lytle, Phy. Rev.,
1975, 1 ., 4825.

3. 1W.V. Ljt. D.. Saye*s and I.k. Ster, Whys. Rev..
197S, & , 4836.

Table NA energies and t od length of C-Chelatee

a 92y al val. lau am at& nta nta leU lea
andsgly 4"a Val fly asO

I () 6.0 13.7 109 3.6. 3 a.3 3.0 5.1 2*S 9.9 6.2

. 1.57 L63 1.64 1.46 - 14 1.63 1.71.4 1.43

a(%) 1,0 2.00 2.06 2,09 1.0 - 1.A6 *.S 2-LM2-7 1.6

, .. ... , , - i ii i
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Iflewew IL Vadl Comie h 46 Chmes

C.otot tiM~ eaor an Cri It Las

epecially valuable for structural Mallet. of temical or bio-
logical systems tbere conventional 4iffrattles mieds we not
eppicable. MeologIcal sytems bmv sw~opd thbs o lasses.

11.117* todaee0 a"e o ethi a bae tttesbt
tito e beerpies tectoiqu bee be"n "eefi"eles to SLIMn

sunl detectioer a iute notation emples. Ue-ew, dto reatcommisomng of a fluorescence detection syptm at the Varesbury
Ulu" al9 Of Im aas_l rf. 3 .ta USy new be ob to""e at Aftomtrais sim

Use barn ued the resbury US =0S fasilty " tonudy the
"0i4ue"l" of 04belt (H) am izeel(IUl) bp the Imltide-ate Uig

amda OftA ad MMU. Speto. M e M vewWed be arpe"tell
WWI"s aUSIS dbs 0601#401010" .bsePU~ 4teetms, amd bl$u
aWee have bedd. suia is e lm neeoern de1teor eel.

fth data a"d their compater malya. will be presented* and
SiefteNe.t for the e0140" Ore"OBeeSO Thel olid at teeren
ill be copared to these obtained from K-fay Anftmectie Mll
abuet the solt&. Streataee Vill to ifi th .
obtained I roi electroni~c abeerplie spectr.Madgy sa* ot* pc
ire-tepi teouee"

1. 34 Ue, tee. amn. am., -4. 4U. 1800.

2. 6.6. ftafi, 1.3. 41mm, 0.?. Kao, z.E. b"I am
C.D. araw, sobmited for publicatio..
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ZJLA8 AMW AM"A SUDIi O A MW CLAN OF

Y1  aI" L Chmeuast. A Vimdeeawise,. P@M p a " C. S* g.ameud
a) leborat~oke o Gephy.Iowobka minerals at 3.3*. 673. UnIvetsite, do
ParWs-Sd. 91401 Ormeui b) mebasulatle do phsiecebli. sthus.
Uniwerslt do Pe*.xVel4.Uariw. "M00 CrtI and LuteW. Usmersito do
Paris-Bad. 01406 Orsary a) Leheratoire dos peetroakinde IfrerouM* at
NON&. 9J .. 430 miTbb 6) Leboratafro -de spectro.binle infrarouge.
UmlVsrult do Nordau= 1. 3340 Telaea 1Meus

laeor" a Inst pbsbeu telhioummaes, umP (we m is a teasel
tion meta0 ousmetut an Aieresting ees of spot...m able to Intercalate
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X-RAY SPECTROSCOPIC STUDT OF TH ELTCYXRIC STRUCTRE

O VANADIUM CATALYTS FOR THE OIDAMIM C 802 to S03
AND A NUIMBER OF MODEL SYSTES

L.N, Masa"lov, S.B. zrenburg, D.I. Koohubey,
VA. Chernov, KI. Zams.r7sv

Institute of Inorganic Chemistry of the Siberian Branch

of the USSR Academy of Sciences, Novosib rsk, USSR

Institute of Catalysis of the Siberian Branch of the

USSR AcadeW of Sciences, Novosibirsk, USSR

X-ray spectroscopic technique was employed to

study the electronic structure of vanadium catalysts

for production of EB0 4 . VLU , 09 , SfLx and Sl1P
speatre were obtained for a number of model systems s

V20 ., metavanadates, oxide vanadium bronzes, alloys of

AP iV 20, with potassium sulfates as well as for catalysts

4before and after their treatment br zeut ion medium.
It was found that most of the alkali metal vane-

dates do not differ significantly in 02p-electron

density distribution, whereas for oxosulfovanadates

these differences are more pronounced. It wasau -

gested that for the samples prepared by allaying V20
witiO40 2 07 and 1280* oxide Ponp ( of the
typo 80a1-0-- ) are formed independently of the Initial
sulfates whose stru o e Is s6mlar to that of the

S20. aie. it am found that although the oweal

obase ot the W,.eleetr=m density distribution is

not ohanged In Sol$ from vmaaoSu b n see to

alloeo mde capoit, terte a se inresee In the

36-dowst7 In the upper pat of the vaene band ad
the deeper pat at the valaee band shows sptting.

me. tm of the 8 t -line for the oetlyst soleso.

* ehidifed 06OMwn sspn to a 4l14"17 d~atertod tan.-
habal epgsm..Yi t o the SMUPWOr
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INTERMOLECULAR PHOTOREDOX REACTIONS

OF COORDINATION COMPOUNDS

A. Vogler

Universitlt Regensburg, Institut fUr Anorganische Chemie

D-8400 Regensburg. Federal Republic of Germany

Intermolecular photoredox reactions can occur by

different mechanisms. A resonance transfer takes place
if both redox partners are in contact, exhibiting an

intermolecular charge transfer absorption band. Metal-
to-motal and metal-to-solvent charge transfer transi-

tions are examples of this resonance transfer mechanism.

Light-induced electron transfer can also occur via in-

ternal excited states of one of the redox partners.

This may involve intermediate formation of charge trans-

fer exciplexes. Higher energy excited states of comple-

xes can participate in intermolecular electron transfer

when the electron acceptor is solvent.

!"
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APPLICATIONS OF METAL TO LIQUID CHARGE TRANSFER EXCITED STATES

Thomas 3. Mayer

Department of Chemistry. Unviersity of North Carolina. Chapel Hill
NC 27514

The photochemical and phatophysical properties of a series of
polypyridyl-based KLC1. excited states have been studied In detail.
The properties of these states can be understood based on available
Information concerning excited state structure and dynamics. More
recently, this class of excited states has found application ina
number of areaL including: 1) Charge transfer splitting in chromo-
pbore-uencher complexes and metal-metal dimers; 2) Pbotoelectro-
chemical current responses In polymeric films containing both
chromophores and quenchers; 3) Photochemical reactions based on
organometallic chromophores Including the reduction of 00 2 to CO.
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MINDS LGAUD CONFLUIS 07 IUU3UNIUKCW, CONTAIKUG
2.'-BIITRIDINI AND CYCLOIIUTALLAIW LISLEDS.

J.S~~pP. Reveca, J. H. Hedley and W. S. Dhacca

Loubdane State Univerity, Raton Rtouge, LA 70603, USA and Unlv=ty of
South Caroia, Columbia, S.C. 292046 USA (JNM)

Recently a large number of cosnplaxes of the type [~uaCb) 3.,1L3?'*,
where z Is 1,2 ar 3 and L Is efiher & umbttetd bipyddla or bippddies.Kk
molecile cc a son-ipyrinefte. but bidestete umstorated sitroges donor
livaed, have been syathedeed and geerally subjeted to spectru~ospc and
alactrochanical studies The Impetus, sots the cae In our votk, Se ueue1W
to try to undenand better why [RufpY)2+ Is a smier energy conveesion

catakyst (eniudeer) and to find relate species which might tapeove os

such catelyds behavios.

Ve are prepeig new types of wuthmadua= on paes in, whik the9 ~ ~ ~ ~ ~ ao Lgn I s a cycle metafadng ligNN, ascii n 2-pleyhyde Net%, tor

-mi ple, we sal desedbe the preparatlas ,I an ite detafteid two-4
,Al Aeiudoesl Pooder trar~jrm protoin NX a (which t&eve the unsiu

jassnent al 23 4auguiakabe protens), aA the (OW' and 7701K) WidIa-
ultraviolet absrption, eantatios and evisos spectra at 11~p~ 2LJ11I,
where L Is 2-'-Itophnypyrjiue). The. presesc. of the carbon-

ruthenium normal covalant bond bun altere the set poeelaboth

expected and unepected ways from the UIkipytfae con plek and thane
wJU be detafla In the pape.
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'.. SEQUENTIAL IUOMIUC ?UOTO(ZUSMTU0 TUAITION ISTAL
PIALOCYANINKS

G. Ferraudi

Radiation Laboratory. University of Notre Dame, Notre Dame, Indiana
USA 46556

Long lived intermadiates In photochemical reactions, namely
excited states or radicals, can be mae to absorb enough light In
order to produce their photochemical conversion Into now apecies.
Thea. sequential jiphotonin process=s have been Induced by using
the lowest lying ww* state of transition metal phthslocyanines as
the recipient of the second piheoo In Irradiations with high inten-
sity monochromatic light. Aleo phthallcyandne radicals, generated
by electron transfer quenching of the w, have been nsed as re-
ceptors of the second photos :in experiments where the photolyto me
Irrediated at two different waveleagthe with pulses of monochrom-
&tic light and frequencies V I and V 2 .

M(pc) h. *Mq** M(Ai) 2 ,N(pc) + S + R (1)~~- q ~ j S - hydrogen
donor

Since the photochmcal reactions of the phthalocyanine radical,t namely those shown in sq.l, are different from their thermal
reactions, the squetial bipbetomic excitation can be used for
modifying the overall photoreactivity of thes systems. Mechanim
f or the sequential biphotosic process"s, with excited states and
radicals s In, intermediates, will be presented.
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PROTC111MISTRY OF POLTMETALLMC
MIXED-MAL COMPLEXES

John D. Petersen, Ronald R. Ruminski, Eva C. Eberle,
Nrbert W. Bebbyw, Jr.. end Karen J. Brawer

I Clemson University. Department of Chemistry, Clemson, South
Carolina, USA 29%31

In 1979 ,our group reported the first example of Intramolecu-
lar energy transfer in a mixed-metal bimetallic complex. These
bimetallic species utilize one metal center as a photon absorbing
(antenna) fragment and the togaond metal center as a reactive frag-
ment. Our Initial stud a , involyod model systems where the
antenna fragment was Fe (CH) L. Ru (NH ) L or Ru(bpy) XL
(L..pyraaine. 4-cytIpyridine Ir 4+,jbIpjrKIzim) and thi reactive
fragentfas LRh NHo3 )io L Co (CN) .These studies seig-

S~sod odiicaion ofil*absorbing fraiJmnt to minimixe photo-
chemical reactivity of that metal center and modifications of the
bridging ligand to enhance commnication between the metal centers
and resiliency between the two fragments.

Reenl.singe rpae a series of bimetallic complexes
usig 22'-ipyimiine(bpo)as the brifling lfgand*2, This Ii-

gand whe u1d to prepare Ru(NH ) (bpym) , Fe(bpym)t
Fs(CU)(~u Fo(CN) (bpya).,, 3tCO)4(bpym). Cr(CO)j(bpym),

WC)fpys and Ru(bph (bpymfl and combined with a second metal
-P coutet display Intense metal-to-lgaad charge transfer (HLCT) tran-

sitions In the visible region of the spectrum. The reactive metal
centers currently under study are metal dihydride systems which
potentially undergo phateelimination of NH Hovever. thoes system
by themselves usually require Of? photons ?a drive these reactions.
The covalent coupling of visibly absorbing metal'fragmeats to these
metal hydrides could potentially drive the photochemical production
of H 2 with visible light.

The moamettllic photochemistry of such complexes as
Co(bpym)(PR ) H and Rh(III) analogs will be discussed In terms of
their otticiea for a production. The preparation, characteriza-
tion, and plotochemistdy of the bimetallic complexes will be dis-
cussed In term of the ability to drive these reactions with visi-
ble light. Som additional coa-ute will be made regarding the
Integration of the H 2 producing reaction into a water splitting
scheme.

j 1. J. A. Geireth, J7. S. Figard, and J7. 0. Petersen, J. Am. Chm.
Sea. 1979, jf.j 3649.

2. K. 3. More L. Lee, J. 3. Figawdo J. A. Gelroth, A. J.
Stinson# H. D. Weblaes, and J. D. Petersen, J. As. Chum. Soc.
l9ss, 10, 2274.



PHOTOCHICAL DNOGDI PUODUCTION FROM WAT DIWUCID
BY A NICUL9I DITmHOLEN COMPLU. ACTING BOTH AS A

PHOTOSYNTH=ZZ AND AS A CATALYST

3. Vracbnou-Astra. X.Reatuepeee. I. Konstantate. and D. Katakis

Chenistry Department. Nuclear Research Center "Demoritee". Aguia
Paraskevi Attlkis. Athens. and lnorganlc Chemistry Laboratory. Athens
University. Naverinous 13A. Athens. Greece.

2-Chloro-blsdithlobenzil nickel(li). I (Figure) was synthesized for the
first Ume In our laboratory ad was tested as a potential pbotosensitlr
for the photochemlcal oteavage of water. It absorbs strongly in the U.
VIS. and NIR regions and In the absence of electron donors or acceptors it
is stable under illumination. even with UV lght, in various solvents.

The photoehemlael experlments mere performed in a etone-water
solutions (70.3O); In pure water the csmplex to Insoluble. In the presence
of a reversible electron aeeeptor (dhnthylvinogen, MVI) old of a sacrift-

(cil electron donor (amine). Illunmination with visible ftht 1ae to dibydro-
gen evolution, while I.is transformed Into Its monolon, r. The eonolon isSstable under Illumination for a long time. At later stages the blue free
radical MV-* starts accumulating. Hydrogen evolution gradually slows
down. The turnover number for H is -100. depending upon the relative
concentrations of L MV. and the amine, the nature of the amine and
finally the wavelength of the Incident UghL

No catalyst is needed for the formation of hydrogen. This shows thati
acts alse as a catelyst for the electron transfer reection from U-'* to H*.
A study of the thermal reaction of.Lwlth MV-* that was prepared by reduc-
tion of MV* with sine. showed tlbe.L is first quickly transformed Into its

* monoanlon, r. which in turn acts as a catalyst on the excess of KV"* to
give dihydrogen equivalent to the excess of MKV*.

In the photochemicl sudies bothlandr act as photisensitlzers but
they are unique for their catelytic action.

91 .;9,



PHOTELECTROCHEMISTRY BASED ON POLYMER FILMS

Stephen J1. Parus, Joseph P. Otruba, ~a~.u

Department of Chemistry. University of North Carolina, Chapel Hill,
North Carolina 27514

Polymeric film containing N( 11-polypyridyl complexes (NEOs,-
Ru) have been prepared on electrode surfaces by electropoly-
merization or chemical binding. In the Polymeric film the photo-
physical properties of the chrommpkores, are modified compared to
model monomeric compounds in solution. The most striking feature
18i the appearance of non-exponential decays. The chrimphoricsites In the film have reactivity properties similar to those of
related chromophores in solution Including oxidative and reductive
quenching and energy transfer to lower-lying acceptores. Photolysis
of 0e~ films In the presence of Irreversible quenchers; such as
complexes of Co(III) lend to the build up df the expected redox
product in the film end the appearance of photocurrents. However,
most interesting is the appearance of the sustained photocuroents
in the presence of reversible redox nuenchers. In particular
attachment of metal chromophores to thn films of chiorosuiphonated
Polystyrene leads to films in which a concentration gradient of
chromophore exists from the outside of the film to the electrode
surface. In the presence of oxidative or reductive quenchers
Photolysis leads to sustained reductive or oxidative photocurrents,
respectively. The origin of the photecurrents will be discussed
as will the possible application of su&. devices in photocheical

energy conversion schemes.
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PHOTOEACTIONS OF IWTHENIU4 COMPLEXES

*Ronald A. Krause and Kirsten Krause
Department of Chemistry, University of Connecticut, Storrs, CT,
USA, 06268

We have found the well known complex (Ru(MNS) Cz I (1)
(DMSOdinthylsulfoxide) to be photolabile. This w4s Inticipated
since the lowest energy band in this complex appears to be
predominantly of ligand field origin (t*9O). Photosubstitution
reactions of I promise a new route to a variety of complexes.

Photolysis of 'I is both wavelength and solvent dependent.
In dichloromethane visible photolysis (pyrex filters) produces
a green complex, formulated as [Ru(DMSO)a3 2(,te0bne
MO0 being last. EN photolysis leads to~dl Iferent products.

Photolyzi ng a dichioromethane solution of I in the presence
of 2- (phenyl azo) pyri dine at room temperature hinds to the knw
isomers of (Ru L Cz ] at a rate much faster than the dark reac-
tion. At-600C p~otolysis yields only 2 and a new, rose colored
complex, presumably [Ru L (CM)2 Ct2r- At 0OC all components are
detected.

The thermal reaction of 1 with 2 21-blthiazole 0.) yields a
new orange complex, (RuW;. (m0)-J] as anticipated: Visible

phtolysts of I and 3 in dichl r no rapidly produces this
copudfoloe by a second reation COot observed thermally) to

produce a new, blue complex. Thts compound- contains ONO0 and 1j and may be oligomeric.
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KUWUIA HNAUSSU OOIWLUS MM M0, INS CATALTTIC SITE FOR
WATER OKIOATKOW I INS FOINlTITC 02 VM"*IU IZ

MalaehandrUn Vw kIT and 0. Charles Dumm.., Prick ameMICal Labesa-
tory, Princetoon Univrsity, Prmnetee, .J. USA 06344

Synthetic =agae@@ diners are essential for a clear interpre-
ration of the cegles spectroscopic and biochemical properties of the
catalytic site for photvosthe waer oxidation. TIs* Process

* Involves four Intermediate oxidation states. Orne of the sites incle-
* ~des a cluster of two, or possibly fowr, Lantating 1b ions that ethi-

bit a characteristic mult imi. WK signal Identified1 with a mixed
valence oxidation state of the lb. Althowgh a complete fuetioog
ensyme has never bees Isolated, a submnit which bled. two 11% Lose In a
binuclear site has bees characteriaed (C. C. Blomkee, p~t . 1963, in
'The Oxygen Zvolviss System of ares pleat PbotemstheasuT. lease,
editor, Academic Press, Tokye, In-3.) 1 of the He site chews
superhyperfs coupling to magnetic ligands which is altered upon
substitution of 7- for a-~ in the Intact membrane complex. A site for
C1- binding on the onsme io the Indicated and probably a&coeats for
the reversible toss of oxygen evolution upon remving C1-. Several
polydestate ligeed eyston whbich bind 2 He atons have been studied,
two of luick are ahofn be ew The bounaiidasie couples (A) has been
prepared starting with Mkz 'and hevieg C1 or CU300 se bridging
ligande. ?bes* are ferroemgsetic diners In the Ma2(ti,tt) oxidation
stage, according to magnetic susceptibility and 311 analysis. A mixed
vaeoce, atiferromagmetics C3COW bridged diner is formed *hen Ha3+
is the starting material. These oxidation states exibit ORa features
which correlt withA thsfos avd tae states of theOC
0-cycledeats forms isoloble, biMlear lbg2(tt,ll) 4214 lbt2(U1,1I)

When N&2(1,11) resets with I equivalent or less of 02 It exhibits
incese M c~eraees for an even-spin, ferroecgestic diner con-

taluing equivalent 16 ions. This If presumed to occur via formation
of a porous or ouperomm, bridge between the two 11a ions. Reaction with
excess 02 yields the Nmg(UII~tl) couplex, Irreversibly. ?his work is
supported by the National Scisnse loundation, grant ember 0332-27920.
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KINETICS AND MECHANISMS OF INVERSION AT ASSYW'IETRIC NITROGEN CENTERS
IN TETRAAMINE MACROCYCLIC LIGAND CO1MPLEXES OF COPPER(II)

Rih-Fong Liang, Chung-Shin Lee and Chung-Sun Chung
National Tsing Noa University, Hsinchu, Taiwan 300, Republic of China

t The extreme kinetic inertness and very high thermodynamic sta-
bility of tetramine macrocyclic ligand complexes are significant for
inorganic stereochemistry, since they greatly enhance the nuumber of
potentially isolable isomers. In aqeuous solution, ineso-5.5,7,12.
12,14-hexemthyl-1,4,8,ll-tetraazacyclotetradecane (tet a) or rac-S.

* 5.7,12,12,14-hexamthyl-l,4,8,Il-tetraazacyclotetradecane (tet b)

reacts with copper(II) to form initially a blue complex which is
readily converted into the more stable red isomer.1 The crystal
structure determinations of the complexes indicate inversions at
asymmetric nitrogen centres are required for the blue-to-red inter-

conversion.1'2 Two pathways of this interconversion, protonation
pathway and coordinated base pathway, have been proposed in our pre-

9 vious papers.3'4 In strongly acidic media, this reaction Is acid
j catalyzed due to the required cleavage of the copper-nitrogen bond.

In neutral or slightly basic media, the main reaction pathway is via
a hydroxide ion which is coordinated to the copper. In the current
investigation, we have extended our study of these blue-to-red reac-
tions to the highly basic region. Uinder these conditions, both co-
ordi nated base-catalyzed pathway and free base-catalyzed pathway
contribute to the observed rate.5 The detailed mechanisms for these

pathways are proposed and discussed. The Important factors affecting
the reactivity of these reactions are considered.

References
1. B. F. Lieng, D. W. Nargerws, and C. S. Chung, Inorg. Chem.. 1979,

18, 2001
2. Rt. N. Clay, P. INarray-Rust, and J. IHarray-Rust, J. Chem. Soc.,

Dalton Trans., 1979, 1135.
3. B. F. Liang and C. S. Chung, Inorg. Chem., 1960, 19, 1867.
4. B. F. Liang and C. S. Chung, Inorg. Chei., 1961, 20, 2152.
5. C. S. Lee and C. S. Chung, Inorg. Chai., In press.
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STUDY OF TE AITOXIDATION REACTIONS OF

COSALT(II) LACUNAR COMPLEXES

Dennis L. Nosco, Wayne Z. Evans, and Daryle H. Busch

Department of Chemistry The Ohio State University, 140 Vest 16th
Avenue, Columbus, Ohio, USA, 43210

The rates of antoxidation of cobalt(II)-lacunar complexes

(structure I) have been examined as a function of substitution at

the RI, 12, and R3 positions and as a

function of solvent. For example,

wen R2 . R3 - CV3 and R1 - (Cf 2 ) 5

the observed rate constant is 1.8 x10-4 s-1 (30"0°C' PO- 650 torr, 2.0

N 1-methyl imidazole in

acetouitrile). The reaction exhibits

a complicated dependence on the

concentration of external axial base

and on the partial pressure of A..
dioxygen. The dependence of the rate 31

on the type of base present and the nature of the autoxidation

product will also be discussed. Candidate mechanisms are to be

4compared with the results of earlier studies on the autoxidation

of cobalt(IU) complems.

• A:
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R19ACTflONS OF COBALTII) oOeezanS ONTAINING 8.-QtINOLINOLATZ
ION OR ITS ISRIVATI'VES WITH NITRO=I 30U01

Ilichi ZdKI Kasuomi Inhinaru, Kataunori Saito, Toahiaki naej ima,
Kumihiko Mizusachi, Tatsujiro Ishimori, and Mikio Tanaka*
Depsrtment of Chemistry, College of Science, Rikkyo(ft. Paul's)
University, Nish-Ikebukuro, Toshima-ku, Tokyo 171, JAPAN

ku, Kawasaki 211, JAPAN

Transition-mietal complexes react with nitrogen mncaside, 10,
causing the NO to disproportionate, or to give nitrosyls or
byponitrito-cosplexes. 10 also reacts with transition-metal
nitrosyls to bring about electrophilic attack by the NO an the
coordinating SO or disproportiation of the N0, or to give the
hyponitrito- or further nitrosylated cosplexes. These relitioc.
proceed separately or simultaneously, as the case may e

In the present work, using se~era organic media, we have
examined the reactions with 10 of cobalt(II) complexes Containing
8-quinololate ion (qn) or Its derivatives (2-methyl- (2mqn),
4-meth~ql- (Iaqn), 5-chloro- (5cqn). or 5-.nitro-8-quinolinolate Ion
(5nqn)), CaL2 , or their nitrosyls.

The stoichiometries of the reactions were determined by meas
-&,-s o t"gasousproduct, 220 and the residual 10.

is;,sndl the -L7-nitrosyls were used for examining the reaction
mechaftism. The solid products, were characterimd by 20 and Ih
(Including 1 5 -isotopic effects) spectrometries.4

The main reactions were as follows:
A'(1) Nitrosylation followed by electrophilic attack of NO on the

coordinating 30 group, aqf by a new type of disproportionation
of 30: COW91 5Q-9 Coj1 + N*N 0 -c) + NO-(c) *320

(Cg + fo-9Co.7 +*N (al) , VNOla)? + 2N04'+ NO2 lc)
EgO, 6NO-4U N& NO7(c) + 2UgO) (L a qn; in CH2 Cl 2 ; 1f,

t~11ednitr..uu , coordivating). 5 . C3

swole), swrio) + 220-+ W0 + MOl, N02- * 510 -910 3-(C) +
120) (L a qn 5oqu, or 50qn; in py or 10%v) p-4W).

(2) 1evtYpe of disproportiomation of NO, and nitrosylation:
C 1+3I--+ W + 390+ + 9037(c) + N2LMc) + 3920,

C*2 + Q~ 290 oO * 25&(c) (L a ;en in C%).
(3) Nitrosylation: Co* + O-+ C536201Wjc)

(L a h'min 5oe#, or %Wp; In CffgClg as MW).

Nitrogen monoaife dieproportiftate4 to Siva I1?ariablY 120
and N037, sometimes together with mitrosyl cation, 90+. The
electrophilic attack was also observed.

The malid products obtaineid, thWis peavoosestiaaom@ ot 30
involved In the formation of of,, ad the reacuion geoaim
will be ditcassed.

1. J.A. NeOlevrW#~ Gba New. IMOg "I, I3; £. Poaft, Casd.
Ohm. Rev. 1963, ~,69.
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KINTIC STUDY Of AXIAL LIGATION IN HEKll

BY THE STOPPED-FLOW uanRO

Hiroshi Tomiyasu and Hiroshi Fukutomi

Research Laboratory for Nuclear Reactors,* Tokyo Institute of

Technology. O-okayama, Neguro-ku, Tokyvo, 152 Japan

Various ligand substitutions at the axial positions of proto-
porphyrin(IX) Fe(III) complex have been investigated by the stopped

flow method.* In the reaction between bis (pyridine) complex
hemin(py)2 and tert-butylamine (TMA), it was found that the rates

are markedly dependent on free TEA concentrations and k 1)s 'an be

given by kob " k ETBAJ in low TBA concentrations ([TIAKO .12 M)

and k bs . k 2(THAI 2  in high TED, concentrations (ITSAI>0.2 2)

The values of k1 and k2 are determined to be 0.095 14 a- and 0.48
142 1 0

s at 20 C, respectively. We propose that the substitution
proceeds from low-spin hemin(py)2 to low-spin heain(T3A) 2 through
a low-spin intermediate hsmin(py) (TMA) in high TEA concentrations,

while the reaction undergoes a spin change through a pathway from

hemin(py) (TMA) to high-spin hemin (TEA) in low TEA concentrations.
In the reaction between dimethyl sulfoxide (damo) complex and

cyanide ion,

homin(dao) + 2C9_ -- A beuin(CH)j + dmso

4 we observed two distinct stopped-flow traces. The results suggest

a consecutive mechanism passing through a high-spin monocyano inter-

mediats, homin(CN). However, under the condition of low CC con-

centrations such as [C(IIjhaminK 2, an additional very slow reac-

tion trace was observed. This corresponds to the breaking of

Fe-CU bond in hemta(CW). lecemee of the thermodynamical unstabil-

ity of hooin(CI) compered with lew-spin houl(CM) 2 , hinin(CH) under-
goes a 11ignd rearrangMt resUltiag in the formation of hmfin(C1) 2
end hamin(dwoo).

1) -dfhemft(py) 2 I/dt kab[hmmiu(Py) 2 1
2) N - mol/d.

3

3) Charse of hds e, omitted except for this equation.
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EXCHANGE AND DISSOCIATION KINETICS OF OXAAZA-
AND OXATHIA-CRYPTATES

Mary Zoe Baker, Mary E. Springer and Richard W. Taylor

University of Oklahoma, Department of Chemistry, Norman, OK, USA
73019

The effects of donor atom substitution on the dissociationa kinetics of the TI+ , Pb2* and Ca2+ complexes of cryptands 2o2o2s,2o2 s2 s and 2 o2o2NH have been studied using stopped-flow and con-
ventional techniques. Cryptands 2.2.2 and 26.2g.2 have been in-
cluded for purposes of comparison. When I1O4 is employed as the
scavenger species, a mechanism involving parallel acid-catalyzed
(kH) and uncatalyzed (kd) pathways, consistent with the following
rate law:

rate a (kd + kH[H+))EN;ryp),

is sufficient to describe the dissociation of most of the cryptates
in water or 90-10 methanol-water mixtures. However, the Tl(2.2.2)+

and Pb(2 02s2s)Z+ cryptates exhibit saturation type behavior at high
acid concentrations consistent with a shift in the rate determining
step from proton attack to one involving a conformatlonal change
of the complex. The Pb(202o2NH)2 + cryptate exhibits a mixed
first- and second-order hydrogen ion dependence indicating proton
attack on at least one of the bridge nitrogens.

Exchange reactions of some cryptates were studied using excess
Na+ , Tl+, 2.2.2 or EDTA as the scavenger species. In most cases
the rate of exchange was independent of the concentration of the
scavenger. However, the reaction of Pb(2*~ss)2 with 2.2.2
showed a nonlinear dependence on [2.2.2] at pH- 9.0 consistent
with the rate law:

rate Is kd+kL[2.
2 .2 ] Pb(2o2S2S)

2+rae-1 + "MLLZ.Z.ZJ l(oss 2

The reactions of Pb(2.2.2)2  and Pb(2g.28.2)2+ with EDTA in the
pH range 8.7-10.5 exhibit a first order dependence on [EDTA]TOT.

j

i 'J "
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ltD D3 UNU ISOTOPIC UCEANU I U CS of
&-(+)5-C s C'- R(-)? 1rA)] AMD ~ -s~ S()D

Lila R. O'Connor, Alfoas J. Scheruier, and Xarl R. Pearson

Deartmeut of ChenitEy. Cleveland State gnivargit, Cleveland. !a

Usin a comutried Perkin-IlUer 241 polariaster, the obser-
ved rotations of the be-catalysed solution of

days at a SIMI* wvelenth (436 ms) using a NSUsp. 'The smslo
temprature wee, controlled with a theraostatted cell hoLder; so1w
tion temprtur* In the quartz ORD call was maintained at 20.0 C
and monitored using a calibrated digital thermoeter.

H3C H d~ CHS

4ItR R

The observed rotation for the. &.(+)54S-C. (Co (U(-)MDA)]
complex increased and then deccessd which Indicated that first
one nethyleaic proton, Be, and then a second sethylenic proton,
gas, woire underpon isotopic enchaip. Opposite rotatiowtel ches
but similar resualts mere obtainaed for the A-(-)Sa4s-CE~Co(S(.)?WrA
compler. The optical rotation data obtained Indicated that
Initially the N&smite was mainly undergoing isotopic ermeai d
that after -. 1-4 h, depending on the p!D value, tis isotopic
enobafte we mearly complete, and then the seaon Proton.,e' was
maini? vIudroIng hydreem-de4WtwItm mmohesg.

TMe values of the observed p0 dependent pedo-first order re

Confn t s kl(ojI &V rwof1. t 0. 8 are N 4.4 £ 16-1
Wa 1%, 25.0 eq a ted imItia hdOge-dNeWAIV
4xdNt"". vaine fogrd Sheseed ses Imstte eestants, %at,

Is PI 2 tS a le*owst hea " d Usn a Vaeuf~
9.62 ea 1 ,ol.%w Ib e A Wer~a e supported by CI

Md100

too
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1MOTIC KINCTIC PUEMOIUIIA INVOLVIVIG MBhL COIWLUUS

I.T Bak y. Boxes, Gy. Rebel and 1. Fabiank
Department of Chemistry, Koosath Lajas University, Debrecen,
4010, EGIW*IY

ceutre Lo an incresing member of react ions In whtjh the too-

coutatiu o one:rl :tcq~antq exhibit more titan one ax-
tra In time. Onr inv atia ons showed that in aome of these
exotic kinetics metal complexes are Involved.

0LZG~CtLAT0TREATIDNN 0A4.IC ACID -
MN A frgm09IOOTO"Bl 7A Iealiont miture ex-

k ae stime cuvscorrespond to exreme) concen-
tration vs time curve. Similar kinetic behavior can be expected
by the reduction of Cr(VI) with certain pairs of reducing agents.

V 2. *SUCCEIg1VI COWYW FOMNTIOW AS W30ML Of TME OYERSUOOT-
UNMRSOO. ah B$3CDP type react ions were analyzed by Denbigh
at al,- and they pointed out that at soet n-2 extreme can be ex-
hibid at the concentration vs time curves for any orf the cm

Motif n to the amber of compoets. W e he igaud is in
I~bexcssthe sov"cope formation can be considered as

r ye of recin assayo the Cr - SOFr:d11 overshoot with the complex CrSCN Cr(CN al)W -
but the calculations showed that - although there is a me monoto-9 none change In the rate, constants of formation and dissociation
of st~pwise complexa. - so more than one ent ram my apper in
the concentration versus time curves at any arbitrary Itial
concentration conditions. It "ams unlikely that ay reel systan
of this type shoms mere then one extream.

extrem ntecocnrto vesu tiesl cur e eSoe 40h
several hundreds in a Closed system is the bnqmto exidstios, of
melaie acid catalyzed by ferroim or certgo( V) * The meber of
extreme decreases 6ith Increasing concentration of aetelyst. With
forrein the oscillatory behevier disappeare cempletely over a
certain aecentration of ferres however even the extreme In-
cres of the osenration IM1 mem(INlA@ to a limiting

emberof peIds. aT possible diffterences in tie Meobamme all
the effects of the two catalysts are analysed.

£8 hW , eae* periedatest a gemeime

raeatlee Mhere are at vast th tramsa in e
tbilatb 1 ~~met iifratyra

-Jt

2. 3.T. la and Oy. PeAeL, .. Chm.f.bltm Iramo, I96, 1786.
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KCINETIC AND ECQUIUDBRIUM STUDIES OF METALLOPORPHYRINS

Y-R. Ashley
4 Chemistry Department. eant Texas Stat. University. Commerce. TX 75428.

The Uigand substitution reactions of metalloporphyrin. have been stu-
died for the past ten years in this laboratory. The metals that have been
used in these complexes have been cobalt, chromium. and rhodium. Vari-
ous porphyrins have been used. In ali of the complexes, the metals have
been labilized to axial ligand substitution. This paper will summarize and
comare the results of these studies. New inetic and equilibrium data for
the reaction. of (msuatrakis(p-uulfonatopbenyi)-porphyrlnato)diaquo-
chronmte(IlI) with pyridine and imidazole and (hoetoporphyrinato)-
diaquocobaltate(Ifl) with cyanide will be presented.

This research is supported by the Robert A. Welch Foundation. Hous-
ton. Texas.

10
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OXYGEN TRANSFER PROCESSES CATALYZED BY

OXOMITAI. SPECIES

Roger A. Sheldon and Jaroslaw H. Sobezak

Oce Andeno S.V., Postboxi 81. 5900 AD Venlo, The Netherlands

The combination of cheap, readily available, single oxygen

donors, such as hydrogen peroxide, alkyl hydroperoxides, amine oxides,

hypochiorite, etc. with metal catalysts provides a range of selective

oxidants with broad scope In organic synthesis. These reactions

generally Involve oxometel species as the active catalyst and, fromI a mechanistic viewpoint, can be divided Into two types, (a) oxomatal-

oxygen donor complex as the ~active oxidant, and (b) oxometal complexf as the active oxidant. In the latter example the single oxygen donor

I Is said to act as a terminal oxidant.

Mechanistic and synthetic aspects of these reactions will be
f reviewed and results will be presented from the study of a novel system.
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M4ETAL-OXO AND M4ETAL-PEROXO INTEREDIATES IN OXIDATIVE CATALYSIS

John T. Groves

The University of Michigan, Department of Chemistry, Ann Arbor,
Michigan 48109

The reactivity of transition metal oxides toward hydrocarbons
is now clearly established. Aliphatic hydroxylation has been shown
to proceed via a hydrogen abstraction-radical recombination pathway.I The mechanism of olefin epoxidation must also be stepwise, at least
for oxo-manganese porphyrin complexes, since significant loss of
stereochemistry accompanieas epoxidation in this case. Recent re-
suits regarding the general catalytic scheme for oxygen active-

7, tion and transfer outlined below will be presented. The data in-
dicated that the 0-0 bond cleavage step and the oxygen transfer to
substrate have the characteristics of electron transfer reactions.
Related reactions for the activation and transfer of nitrogen will
also be described.

9 JAl V1C>
so S

1. J. T. Groves, T. E. Nemo, J3. Am. Chemn. Soc. 1963, 105, 5786,
6243.

2. J. T. Groves, T. Takahashi. J. Am. Chem. Soc. 1983, 105, 2073.

3. 3. T. Groves, Y. Watanabe, T. Mc~urry, 3. Am. Chem. Soc. 1983,
105, 4469
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THE PROFOUND EFFECT OF GEO4ETRY UPON REDOX PROPERTIES OF Lov-SPIN
RUTHINIUM(II) COMPLEXES OF THE TYPE, DIHALDRUTEIIUM(SULFOXIDE) n -
(THIOETHER)4~. IMPLICATIONS FOR MOLECULAR OXYGEN CATALYSIS.

Dennis P. Riley

The Procter & Gamble Company, Miami Valley Laboratories, P.O. Bx
39175, Cincinnati, Ohio USA 45247

In recent studies we have reported that BuX2(DNM8) 4 complexes
act as sulfide oxidation catalysts using molecular oxygen to give
sulfoxides in high yield with good selectivity. The actual cata-
lyst Is generated In situ In the presence of exces thioether in
alcoholic solvents from the cis- or tran-RuX2(MO)4 complexes.
From studies designed to aidI the deteminanion of the structure
of the catalytic species in these systems, we have synthesized and
characterized a large number of new diheloruthenlum(II) complexes
containing both sulfoxide and thloether 1lgands. The electrochem-
istry of thes complexe have been Investigated to determine the
effect of structure and the degree of substitution on the redox
chemistry.

We have observed under conditions simulating the catalytic sit-
uation that complexes of the type bjX2(DNMSO)ll..n(SR )n (Wsere n a I
to 4) readily form from WUX2 (DMSO) 4 . The degree of sbstitution
is dependent upon the atero bulk of the substrate; i.e., whsen
SR2 Is mall most of the ruthenium is present as NuX2 (53 2) 1 , but
when Sk Is very bulky as In (t-u) 23. then only one ome=ax forms,
RuX2 (t~- 2 s)(NSO) 2 . Cyclic voltmmogrms for the complexes,

,f Ru 2 (sul 6xideo)n(S32)1In* reveal that the S-bound s lfoxlde ligend
is an exellen( w-acceptor ligand for the low-spin d metal center.
A plot of It vs n is linear with a slope of +0.21 v; Indicating
that each rellaement of a thloether ligand by a ulfoxide lowersI the enery of the NONO (dr) by approximately 4.8 kel. When n*2,
five different structural Isomers are possible. Four of these
isomers heve been syntheiMed and characterised. Their E 1 2 val-
ues range from 0.75 v to .1.45 v. This large range of potentials
can also be explained in terms of Ligand Mditivity. 2 From these
electreehemical studies the structure of the actual catalyst has
been elucidated.

1. D. P. Riley, WeerM chea., 1, aa, 196S.
2. B. . rten, - Aer, , . , .91, 1299.
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MLTIPLE PECHANISMS OF MLKAIE C-N WeU MYDRXYLATION

( BY BIOLOGICAL AND AIOLOSZCAL OXOWETALLOPORPHYRINS

ft Craig L. Hill and John A. Smegal

Emory University, Atlanta, GA. 30322 and the University of Califor-
nia. Berkeley, CA. 94720

The cytochrome P-450 enzymes are one of the two or three most
kinetically potent oxidizing agents in the biosphere. A high-val-
ent oxoFe form of the ho active site of cytochrome P-450 appears
to be the species responsible for the oxygenation of unactivated
alkane C-H bonds in physiological system. We have found that syn-
thetic high-valent IMn porphyrifs that constitute analogs for the
active form of the active site of cytochrom P-450 are capable of
facilitating all the oxygenation processes seen with the enzymes
and s~me unprecedented alkane functional ization processes In addi-

j tion.

A thorough Investigation of the mechanism of alkane function-
alization by our ftm porphyrin based system using several purified
extremely reactive complexes and variety of physical methods pro-
duced the results summarized in the figure.I We believe that most

if not all alkmne ezcy-
gmnationls by oxetal

ieisinvolve one or
acombination of the

processe shown in ther~~t figure with the appro-
dQA prialo oxo species

E01.1Oaxe NV) porphyrim
coqilex.

love&1. J.A. Smegal and
W WA ~~C.L. HillJ.A.Ce

4 ... m .j 181M 31

* g~~pp inn4
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A STUDY OF THE USE OF MOYS MACROIXCYCLIC COIWLES WITH LAR E
PERSISTENI VOIDS AS DIOXYCEN ACTIVATION

rAND SLECTIVE OXIDATION CATALYSTS

Bradle. K. Coltrain, and Deryle R. Busch

Department of Chemistry. The Ohio State University, 140 West lath
Avenue. Columbus, Ohio, USA, 43210

Macrobicycllc transition metal complexes of I have been
designed and synthesized to model the selective oxidation
chemistry of cytoebrome P450. These complexes (I) permit
hydrophobic binding of organic substrate* near the metal center
suggesting their possible use in modeling ternary complex
formation (metalsubstrat.,O ). Chromium, manganese, and Iran
complexes of I and the sina macrobicyclic complexes II have
been shown to react with Ionoozygen transfer reagents such as
lodosobensene, sodium hypochlorite, and -chloroperoxybeonoic acid
and affect catalytic oxidation of substrates sucb as styrene and
cyclohezane. The product distribution of the oxidation of toluene
utilizing Fe(Ill) complexes of I nyd It and 3202 has been found to
vary with changing bridg size I'. Attempts have been made to
identify any intermediates that occur during the oxidation
process. Attention he been given to those intriedlates in
proposed dioxygen activation mechanisms.
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OcuRIEXI c PIWL COMM or 0 2 CRIZSE Wi COMi

Dewy PUjol ad li awr
Ldatoire do Oimie do (Codination aioocgmdqpm. Univerit& do

Atawtic awus (In~ole, phimoa) we zemlily cadizd by
mallaia agygui In thm ee t of elt(Z) SOddff boew or pmphy-
rin coilm. Hmigmme(m) pc*4Iylz C2I6P bee Waned alm o
be a good catayst foc the cmidtion of In~Acl (1), phemols aid
etwy~mic docivtia (2): the lint zrmmoUcn int be psrS 1 In
thm ei of a c-u&uotu*t(h ). A amctive sta*,of the
indmeiau ct the adalt - w mmpmiu - cataLysad addAtim of
2,4,6-titbAtyluimwl - uwdwdm. Pamaidio intezdiatae hawe
beem I 1 1,1 during the r!eticm atalymed by a~blt ocmus: an
a1I~wm-cd-~lt com iuo3*ad ad faUy dmracbrised
ad it c=dd be amtad to the 4-bydGzpoay derivative at the

i1wa. 2his t~qkcpaudde, widi Is tim direst i r o - of thm
mjor artdtimos mmts 2,6 d' lh raM 11 MFAoqirAs", ~eMVP a]= tO

a be an Intmooiato during the M-mctalymW mawtin. 2t. multip]a
vomof the metal duing tMes dhtic wll be dtoomed ed

actanalcm to a tim pdmulic dexivativea wll be lemtd

1) ILK. D4= G. Jolumtm, Ad,. Criialis od A. 0mid=, J. 11a.
CaWa., 1960, 7, 277.

2) K. Fwz9Is-Vaavot wd A. Gamor, J. Chin. Soc. Chm Om., 1961,
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*.. METAL ION-MEDIATED EPOXIDATION OF OLEFINS BY

IODOSYLBENZENE

Joan S. Valentine, Catherine C. Franklin, Reuel B.
VanAtta, and Alice Fan Tai

Department of Chemistry and Biochemistry and Molecular
Biology Institute, University of California, Los
Angeles, California, 90024, USA

We have initiated a study of metal-ion mediated
oxygenations using a variety of oxygen atom sources in
an attempt to observe and characterize some of the
intermediates in these reactions and to relate them back
to the biological systems.

Metalloenzymes that catalyze the incorporation of
oxygen atoms derived from dioxygen into organic sub-
strates usually contain either iron or copper. Our
understanding of the mechanisms involved in the reac-
tions of the iron-containing heme oxygenases has been
substantially advanced by the characterization of high-
valent metalloporphyrin oxo complexes, typically pre-
pared by reactions using single oxygen atom sources such
as iodosylbenzene, which are capable of epoxidation or
hydroxylation of organic substrates. In the case of the I
copper oxygenase enzymes, by contrast, our understanding
is much more limited and synthetic analogues of active
intermediates have not been prepared.

Reaction of iodosylbenzene with trans-stilbene in
the presence of either cupric or cobaltous nitrate in
acetonitrile gave trans-stilbene oxide and benzaldehyde
with yields of approximately 752 and 10% respectively.
The analogous reaction with cis-stilbene was observed
initially to give isomerization to trana-stilbene which
then reacted to give the products already described.
2,3-Dimethyl-2-butene, cyclohexene, and 1-hexene were
also epoxidized under the same conditions. In the case
of the reaction with cupric nitrate, spectroscopic evi-
donce suggests that a copper-iodosylbenzene complex was
formed.

These results indicate that a metalloporphyrin is
not required for activation of iodosylbenzene to give
substrate oxygenation. Evidence concerning the
mechanism and its relationship to possible biological
processes will be described.
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ACTIVATZOS OF MI)LECOLAR OXYGEN AT INIUCLEAR COPPER SITES

fA William E. Summers, III and John R. BuliLrowski
University of Delaware,* Department of Chemistry, Newark, Delaware,
USA 19711

Our approach to the activation of molecular oxygen for the
selective oxidation of aromatic substrates has employed discrete
dicopper complexes of binucleating 20-, 22-, and 24- membered
hezasmine scrocyclic ligands as the catalytic species. Dicopper(I)
compounds of the hexasainee, stabilized as the bis CO derivatives,
have been synthesized and are very 02 sensitive in solution. They
show a high selectivity for th, catalytic oxidation of phenols to
S-quinmnea at 25*C and 02 partial pressures of ca. one at*.
M4ononuclear copper analogs of diethylenetriamine, although reactive
under similar conditions, are not selective. The selectivity is a
direct consequence of the structural integrity and geometry enforced
on the binuclear copper site by the ligand framework.

During the course of this work, a dioxygen-bridged dicopper
compound of the 20- membered macrocycle, 1,4,7,11,14,17-
hexaazacycloeicosane, was isolated and structurally characterized
by x-ray crystallography. This diveric complex consists of twof dicopper-containing macrocycles connected via two intermolecular
dioxygen bridges between copper centers In adjacent macroeyelee,
Based on charge end structural considerations. the 02 -bridged copper
atoms are formulated as -speroxo bridged dicopperQf) units with
0-0 bond distances of 1.20 Aand Cu-O-O bond angles of ca. 160'.
The coordination geometries of all four copper centers are nearly
square pyramidal with three nitrogens of the macrocycle and an
oxygen of dioxygen in the basal plane. An oxygen atom from water
occupies the axial position, Several of the structural features at
the copper sites are similar to those determined for dioxygen
binding in the dicopper atalloproteins hemocyanin and tyrosins.
The structural constraints imposed on the metals by the ligand and
the unique redox properties of the dicapper unit resuttinS from the
close proximity of the copper atom appear to be important for
foration and stability of the 02-Cu 2 bridge. This structural
result my~ be particularly important to understanding the mchanlam
of molecular oxygen activation Insuech systems.

The Isolation and structural characteuisatiolk of the copper
complexes will be discussed, and a mechanism for the selectivity of
the oxidation reactions will be proposed.

Ito
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AS OXIDATION CATALTSWS

Norman Herron. Chadwick a. Tolman, and "aIon D. Stucky

Central Research and Developmennt Department
a. 1. du Pont de Newours G Co., Wilmington, Delaware, USA, 19898

While seolitic materials have found widespread application
in petroleum refining areas such am hydrogenation, hydrocracking,
etc., their potential as catalysts for selective oxidation roe-
tions has been largely overlooked. The work to be presented has
sought to develop novel xeolite encapsulated metal complexes and
to explore their use as oxidation catalysts seeking shape selec-
tion of both reactants and product distribution.

A cobalt (II) Schif f-base comlex has been prepared inside a
seolite pore structure and is shown to catalyze the autoxidation

of phenols to quinoess. However, the catalytic turnover of this
species is dramatically reduced compared to the corresponding
homogeneous solution phase reactions possible reasons for this
difference will be presented. Attempts to define an oxidation
reaction, useful as a probe of new zeolite catalysts. will be
described - including catalytic oxidations of phesols, toluene,

anisole and alkenes.



3llWOIhl CONAUS M US U&VIC ASE1TlO N T OF
S.5--t-aONEUX.FA

1. L EVaah. D. P. ervee o. JOlEtP5 CbyI and Michael D.
MeDevit t

Department of Chemistry. Case Waster* lese"ve University.
Cleveland. Ohio, USA 44106

The redo catalysis of two different types of high redo
Upotential binulear copper(I!) ehelates (1.2) toward the

autoxidatiou of 3,$-di-t-butyloatechol (TIC) to the corresponding
quinone (TBQ) has been investigated. The capability of these

binuelear oelates to act as two-electron oxidants for TOC and then
be reozidized by 02 via a multi-electrou pathway makes them ideal
candidates for this redo catalysis. The structuraloharacterization of 1 and the hioro-bridged analo of 2 by x-ray

diffraction reveals the anticipated geometries with Cu-Ca distances
of 3.70 and 3.65 A. respeotively. The d-d and charge transfer
spectra of the ohelstes have been interpreted fully. Of particular
interest are the ligand to metal charge transfer (lNC transitions
arising from the thioether donors ( 325 am) and from the bridging
hydrozide in 1 (405 n, 345 au). Evidence suggests that the
hydroxide bridge is lost upon reduction to the Cu(I)...Cu(I) state
and that it is restored upon reozidation in aqueous solution.
Ilectrochemical charaoterization of the chelates by cyclic or
differential pulse voltsemetry shows complicated redo behavior
attributed to the Ca(I!)/Cu(1) couple in the range 50-100 nV
worse$ &Z.

In the abseaco of 03. the velates rapidly ozidize TBC to TSO
with a 1:1 stoiehiometry in acetositrile solution. The formation
of T1Q is monitored by its absorption bend at 410 n. In the
presence of 02 in 50:30 methanol:water. the oxidation of TIC
becomes catalytic for both chelates with I being a such more
effectivo cetalyst than 1. The 02:1MC ratio is found to be 0.S in
the reactien estelysed by 2. The nature of the catalysis by the
two aholates is apparently different. Preliminary initial rate
studies indicate de roseation is first older in • 2 and the catalyst
for 1. For 2. the resetion appears to be first order in
0 ,eatalyst and TIC. The relationship between the struetures of
tse eatalysts. ehanges whieh oeeur upon reduction to Cu(l).Cu(I).
and tae moe of etolysis will be disease$d. I
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A 1B3 KIND OF RIICThOCEIKICAJ. UIDUCTIOI OF DICKY89 IN THE

PMINI8ICI Or TRICYCLIC OR MACROCYCLXC SCRInf 3hsN COBALT COMPLXXS

Ernst-G. Jgsr, Plaf red iudolph , Hichael Rost and U. Hennie
Universitlt Jones Sektion Chenine DDR-90O0 Jon#, Steler 39 ODR

Conpsring the effect of the cobalt complexes I - V on the
elctr ochemioal reduction of dioygen In aprotis solvents, three
kinds of do-polro gras have been oberveds (1) With I and I the
polwrograpbic curves an al the un ot thoe for the pure r-
ductions O/0 2 " and Cco^ .. (2) V1th III aM IV a 0onstalt 10-
Iting current occurs in the region of the oomplex reduction, as
desaribed earlier by Costal for 0oan. (3) With V a polarogra-
phic spectrum vith two 'iso-arren points Is observed, as shows
in the figure, indicating the formation of a spoies with a lpw.
diffusion coefficient (probably by the rection 02 + 2 o
(0o 202)2 ).The results viii be discussm with respect to the UCA
orbital energiles the redo, potentials and the Lewis acidity of
the conplexes, their ability to form superobo and peroo deriva-
tives respestively, and their catalytic activity in air ozidation
of para-phenylenedilaine derivatives.

| ~~m -, R ocn

coin Acopitn v.

I--pr oxa-C n I oC1

o .Iz 64
I:X ~ !M '-m-X" I" 'I OC' tV

/tol IT (X m

\41, 04 2 245 -.

V in AC/pyridin vs. SC.I -. after bubbling vith Ar
-pure oxygen

-~ ~~ a O..OOgam 1 - c

C .o0,-0 -its .2,0 V
. A.Pameddn, 6. Tausber end 6. Costa, Sasa. Chin. Ital.
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SMuaC AND IMAMMOIC COMML or
N3TM.WPOVPWLUW CATALYZED HYDROCARBON OXIDATION

N. J7. ftaM and C. A. Tolman

Central Riesearch and Development Department,
R. 1. dui Pont de NermArs and Cwany, Experimental Station,
Wilmington, DelaWare, USK 19696

Cytochrowe 2-450 aft a clAAS of evisymes which ostalyse the
uono-ozyqenation of a variety of organic substrates using dioxygen
and NAMR as vell as single oxygen donors such as icosoarenes.
The use of synthetic astalloporphyrins as models for the enayme
is now firmly established, however, these mofte give relatively
low yields and poor selectivity. We are attexpting to mr
effectively mimic the enzyms using phenyl-substituted metallo-
porphyrins as catalysts to probe sterio and electronic effects
in oxidations of hydroarbons using oxygen transfer agents. Sams
of ouar recent work in this area will be described.
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SNAFE SELECTIVI ALKIAE HYDRDXIhATION

Kenneth S. Suslick, Bruce R. Cook, Nary M. Fox, and Thomas R.
Reinert

School of Chemical Sciences, University of Illinois, Urbana,
Illinois, USA, 61801

A series of manganese porphyrins with sterically protected
ockets are shown to be shape selective alkane hydroxylation cota-
lysts. With iodosylbonsoene as oxidant, good selectivity is
observed for terminal hydroxylation of the least hindered C-Us for
a number of elkane with 5.lO,15,20-tetraki1(2',4',6'-triphenyl-
phenyl)porphyrinatoeganese(III) aetate ("bWe-pocket" porphyrin l )
as catalyst. These results are reninIqcent of the terminal hydrox-
ylation activity shown by sowe cytochrome P-450 isosymes. Lessened
selectivity is observed with 5,10.15,20-tetrakis(2' ,4'.6'-trieth-
oxyphenyl)porphyrln, as expected due to the much shallower pocket,
and essentially no regioselectivity is found with the unprotected

, 5,lO,15,20-tetraphenylporphyrin The presence of such
shape selectivity conclusively demnstrate. the intimate involve-
ment of the manganese porphyrin as the active site of hydroxylation
of the alkmres, when iodosylbenzene is the oxidant. In direct con-
trast, the woe of alkylhydroporoxides (p.g., t-butylhydtoperoxide)
does not produce any shape selectivity, gad thus mst proceed
through a radical chain mechanism which uses the metalloporphyrin
only for initiation.

Further work with the "his-pocket" polthyrin Iron(II) O2
adducts sad attempts to use O with hydride reductants as an oxy-
genation system will be discussed. As a part of PbiS effort,
various CO and 02 affinities have been determined' for both an us-
protected, "flat" potphyrin (5,10,15,20-tetraphmylporphyrlasto-
iron(II)) and a "bis-pocket" pOrpbyrin(5,lO,15,20-tettrkl(2',4',6'-
criphemylphenyl)porpyr amtoirom(IU)) as a fnactlen of 1) steric
hindrance of a bound imidasole, 2) hydrogen bonding to the bound
imidazole, and 3) solvent polarity. Increased steric hindrance
beyond a simple 2-mathyl substituent has little effect on CO bind-
ing. Hydrogen bonding of 1,10-phenanthroline to the bound laidasole
bas little effect on CO binding, contrary to suggestions made from
iuidasolate ligation. Solvent polarity enhances 02. but diminishes
COaffinities, which provides a na mechanism for CO/02 discrim-
ination, an important function in Ocarrying hem proteins to pre-
vent poisoning from endogenously produced CO.

1. K. S. Sualick and N. M. Fox J. A-. Chew. Soc. J., 105, 3507.
2. K. S. Suslick, N. N. Fox, and t. 1. Reinert J. Am. Ches. SOc.

- ~ 1 6. M XUa
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UHN C ALYTIC ROEWtWI OP TM TAJSIION MNTD
TUTRASAIAORCLIO COIE

LLB.at44gJ4 L.P.Tikhmoova, Ja.Labuda,
et ,L.Xakrevkaja

The L.V.Ploarshevsy Institute of Physioal Chemistry
of the Ukrai S R cademy of Solences, lrospekt
Nluki, 31, 252028 Kiev, USSR

The catalytic properties of the transition me-
tal. tetrasamaerooyclic omplexes depends on the
possibility of realization of central Lon different
redoz states In these e lane.

We observed the c Ltio aotion of a umber of
niakel(ll) tetra maczooyclie eoplezoe In ozello-
t1nM chemical eactions with bromate-Ion as oxidant.
Itis deter n /1St4l , oscillation of conentra-
tion rati ~3~nJ~ILa are observed at des.
ree of u satuwation and does not =epe fto
meane f double bonds location*

the kinetics of awoerbLo aid oxidation by dI-
oxyen vh1h is eatalysed by tetwebotetzws mSa-
z~1roc leeopme(=) complex Ou(UAU) have beenstudTed A1.- 9e ropoed mohemim Involves reduoti-on of Cu(TAAD) 7T ascorbic aid with emexatiom of

HAsW radlsfs to wed b 1i Interaction of Vheee
radiaols with dio'[ m a o atiom of Ou(tAD)r by
supe ooedicals MOD e q
I*1.3 9aYtoimirskii, LoPeti3onova, Le.Llakrevokaja,

Ja.d.ampeka, teor.5kop.l a., 1982, 18, 439.
2. K ,BataIsmIwki, .Jao.bu aq, S.eorg.blda., 1980,

Bit 2464.
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STRUCTURAL STUDIES ON THE METAL CLUSTERS

W. H. Orme-Johnson, H. Nelson, M. Levy, N. Walters, P. Lindahl.
S. Chapman, B. Hoffma 1 , and E. 196ckZ

Department of Chemistry, Massachusetts Institute of Technology,
Cambridge, MaseachusettsUSA

lDepartment of Chemistry, Northwestern University, Evanston,
Illinois, USA

2Gray Freshwater Biological Institute. University of Minnesota,
Navarre, Minnesota, USA

Nlitrogenase catalyzes the reduction of dilnitrogen to aimonia,
and this activity results from electron transfer, UgAW hydrolysis,
and substrate binding properties of two proteins, the Fe protein and
the MoPe protein. A combination of EXAFS and Nessbauer studies
suggest that in contrast to the currently accepted hypothesis, the
Fe protein contains a center other than the classical Fe4S4 (RS)4
cluster found in ferredoxins. Combined EPR, Electron Spin Echo,
and ENDOR studies reveal that the paramagnetic centers in the MoFe
protein bind substrates, depending on the oxidation state of the
protein. These experiments and those using EXAFS and mass spectro-
scopic measurements allow us to refine our picture of the N centers,
which contain No, Fe, and S and which are responsible for the par&-

4' magnetism of the NoFe protein as isolated. We also have new infor-
motion on the structure of P and S centers, Fe clusters in the NoFe
protein. The use of mutations in the 18 genes of the nif region of
the Elebsiella pneumonis chrouosome, to further examine the synthe-
sis and structure of these inorganic components of nitrogenase,
will also be discussed.

(Supported by NIN (GC(30943, NSF (8205764-PCM), and USDA (59-2253-
722-1.)

IL
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Structural Studies of Molybdenum Sites in Nstalloenhymss

Keith 0. Hodgeon

Department of Chemistry. Stanford University
Stanford, California 94305

There are a number of , nov well characterized
uolybdonum-oontalnng enzyme that are involved In a
variety of biological processes. Among these are
nitrogenase, zanthlne oxidase, nitrate reduotase and
sultite oxidass. Over the past few years, the active
sites of these enzyme have been studied extensively by
x-ray absorption speotrosoopy. The work, both in our
laboratories and outside, has resulted In the definition
of two classes of active site. The method of x-ray
absorption spectroscopy vill be reviewed and the results
of studies on molybdenum enzyme discussed. of
particular emphasis will be recent studies on the
ntro gense NoFe oofactor in the presenoe and absenoe of
seleophenol and on various states of the Mo~e protein.

9
4 6
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NOLYDOUU CUDESTRY RELATED TO HITROCDASE:
RACTIONS Of MOMV), No(V) AND MN(IV) COMPLEXE

WITH REDUCIBLE SUBSTRATES AND WITE ALKYLATIUG
V AGEWS

Department of Chemistry, University of California at San Diego,
Revelle College, La Jolla,

Remarkably stable organomtallic derivatives of ozomolybdate(VI)

4 ~~are obtained by the reaction of gr (0(bywihoaougetn
halides. The purple complexesofcpoilnRo(r(0 byae
readily hydrolyzed to anionic organaolybdete sec, Y-NO

Thee clorossLowareremarkably reaistant to hydrolysisa of the
No- bod; sa bealkyl, alkanyl or aralkyl. In most reactions,
R ehibts arbnioicproperties. A number of group transffer re-

acios e"bomobserved. The Mo-C bonds arteihysestv to
oberutve cleavae, Inacidic media, -eslimination react ions are

obsrve I R eshydrogen inA-position.
Substitution of both Be iens In Br~U (0D)2 (bpy) by organic re-

aidues yields complexes of the type 1,300) )(bp). Their stability
is highly d"pendent on the presence f A-h-:jrogen In the -residues.
Until recently, only the complexes with RK CK , neopentyl or bensylI could be prepared. A modification of the synthis hee since per-
sitted the preparation of a number of blo-n-Aikyl derivatives.
While the complax with' -a~ CK is stable enough to he sublimed,
the complex with E-C 2 3 decom ooes In solution during recrystalli-
zation, affording reced No-bpy derivatives plus a 1:1 mixture of

C ad Properties of a number of related complexes will be

Reactions of N.(Y) and IMo(IV) species with reducible substrate.
such as C 2 H, C Hl~ and N will be delineated and interpreted uscha-
nisticallyn Krilition ti previous work with nitrogenasse model eye-

test.
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SUIDUR-CONTAINING CHSIhTHS OF LYDfIU.
RZACTIONS OF MYDRAZINES WITH OXMMYSOIWN(VI)

TwIoumMUXANSTH AND HYDKXANATE ANAIOGS

M. Fitzroy, K.S. INrray

Chemistry Department, Nonash University, Clayton, Victoria, 3168,
Australia.

.J. Frederikme, X. Horn, U.S. Snow

Department of Physical and Inorganic Chemistry, University )f
Adelaide, Adelaide, South Australia, 5001, Australia.

Oxo- and sulfio-molybdnum complexes are currently of mb
interest both from the bioinorganic and technological points of
view.1 I XAM studies have shown the presence of No08 a+ a
N008 + entities, coordinated to S-donor (cysteinate) residues, in
the active sites of enzyme such as xanthine oxzidase. 2 The present
study is concerned with a systematic approach to try to understand

tthe effect of varying the co-ligand donors (S vs. 0) an the reac-
tivity of the oxomolybdenum soty. T related groupe of cam-
ple of the thiohydroxamte, 08OX(WS.NR O),, and hydroxamate,
0aNo (R0.NR'O) 2 , types have been prepared and their reactivities
towards hydrazines such as RMUs,, RxM and R(C-X)MU , (x - 0,s)
are being investigated. X-ray diffraction studies an represem-tative exeles of the resulting oxamolybdenum hydrazido(2-) and

diazenidamolybdenum compounds will be dicussed.

Sam rather unusual No-catalysed transformations of hydroxamic
acids to amides have also emerged from this work.

1. "Some Recent Developments in the Chemistry of Chromii m, MIolyb-
denum and Tungsten-, Zd. J.R. Dilwortb, N.. Lappert,
(University of Sussex, July 1983).

2. S.P. Cramer,. R. Wahl, L.V. lejagopalan, J. imar. Chan. Soc.,
1961, 103, 7721.
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COMPARISON W Nifv AMQ NW-flM NfMGMUM AM IUIR IWO
MW.!3IWM COFACTORS

Barry a. kftthe Chan Guaft-Xiong, Timothy V- Hawk"s, Liang Yin-Chu
and Paul A. McLean
AVRC Unit of Nitrogen rixation, University of Sussex, Brighton,
UWi 92Q, U.LT

MifV nutants of lebsiella nneumoniap can reduce C2H2 but not
-*N2- I This phenotype is associated with the no,. protein1 iifyzKpl)

whiich contains the site that binds reducible Substrates. Unlike
wild-type nitrogenase. nitrogenase containing Mifi-Vl, also has
its u3-evoluticn activity approx. 700 inhibited by CO.

Hafe protein prepared by reacting Nign-Vl (which lacks the
iron-molybdenum cofactor, V.11000) with cofactor (NIfrleMoco)
extracted from NifV-Zpl, also had the MifV- pbenotype, i.e. the
modified substrata-reducing properties of NifV-pl are associated
with its le"oco. 2 These data provide strong evidence that ron1co
includes the site for binding *2 and CO.

Vitrogenase containing NifV"Xpl is nore effective at reducing
NCM than is the wild-type enzyme. 3 The apparent WO (CH4 production)
is lower and the percentage of electrons going to RCM redutioAon
(rather than 82 evolution) such higher with MifV- nitrogensse
cmpared to the wild-type enzyme. Thes and other data on substrate
reduction by MIfV- nitrogenase can be rationalised in terme of it
functioning at a higher potential than the wid-type enzyme.

The ratio of Fe to Mo in refloco, is generally accepted as$ 7±1:1.4 Haover reports on its sulphur content vary from four5 to
nine6 per no and although there seems to be general agreement on
the absence of ema acids5 . 7 the presence of other organic
ligandsS.S Is more contentious. Recent data on both of these
aspects of cofactor structure will be presented.

1. l.A.- McLean and L.A. Dixon, Nature (London) 1981. 222, 655.
2. T.R. Hawke*, P.A. McLean and &.a. Smiths licchanm.., 1964,

in the press.
3. Liang Y. -C. and B.B. Smith, in Advances in Nitrogen Fixation

Reseerch, 1984 (ofs. C. Veeger and W.E. Porto- Nijhoff and
J7unk, The lague, in the Press.

4. B.S. Smith in Nitrogen Fixatios The Ciemioal-Bicbemical-
Genetic Intierfaces. 1983 (oft. A. Mller and U.N. Newton)
p.3, 11am Press. MNe lch and tendon.

5. S.-S. Yang, M.-l. Pan, G.D. Friesen, D.K. Barpa... .7.L. Osthin.
B.K. Saoefel and U.N. Norton, Jiol.Chsm., 1902, X7,. 6042.

6. N.J. NeLson.l NILA. Le0y and N.. 0xme-obsom, frc.MatI.Acad.
Uoi.U.3.A., 1963. a. 147.

7. DIL Smith in Natlybdam Obetwy, of Biological Signif icance,
1960 (edt. W.M. Morton adl. Otasfa) p. 179f Plea Psens-
Num lach and LOW160.

S. L.A. Levhase. 0.8. Smaeebqkgaa AP. Baiew. S.A. Narakumee,
G.M. Mijhinu, and lu.6. U0",oker id~.ipy.m..
1990, 21. 1384. 121
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CRYSTALLOGRAPHIC STUDINm OF MITROouisB IRON PROIN

John J. Kornuc, Nguyet Tran and Doulax C. Rees

Department of Chemistry and Biochemistry, University of
California, Los Angeles, California USA 90024.

The nitrogenase iron protein is responsible for the
transfer of reducing equivalents to the molybdenum-iron protein,
and the coupling of this process to the hydrolysis of AMP. We
have crystallised the iron protein from Asetobacter vinelandii
nitrogenase in the reduced form. The needle-shaped crystals are
in space group P2 21 2 (a=94.6A, b-179.9A. e-74.1A) and diffract
to at least 3.5A resolution. Density measurements indicate that
5 or 6 Fo-protein monomers are present in the asymmetric unit.

Low resolution data (BA) has been collected on a
diffractometer from native and derivative Fe-protein crystals.
High resolution data is being obtained using osoillation camera
techniques. Ws are in the proess of locating heavy atom sites
necessary to provide phase information and to identify the
non-crystallographic symmetry operations relating the Fe-protein
monomer. Current progress on the structure determination will
be described, with emphasis on the symmetry of the Fe-protein
dinert location and characterisation of the metal centers;
location of the VgA?? binding site, and the relationship of this
site to the metal center.
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(C3QSTRT OF SOIM ZR)N-NOLYBDEUM-
SULFUR COMPLEZES

John W. McDonald, Wotao Zhuang, Laurence D. Rosenhein, and William
E. Newton

Charles P. Kettering Research Laboratory. Yellow Springs, Ohio
USA 45387

The discovery that the molybdenum site of nitrogenase is part
of an iron-iolybdenum-umulfur cluster unit has prompted the syntheses
of a large number of matal complexes of this type In recent years.
Although the synthetic analog for this enzyme site has not yet been
Isolated, significant progress has been mAde toward its preparation
via this chemical approach. Throe different Fe-Mo-S systems which
are under investigation in our laboratory will be described in this
poster.

1) The Fe-Mo-S site of nitrogenas gives rise to an S-3/2 EPR
signal which is unique among biological system. Because antiferro-I magnetic coupling between an S-l/2Mo(V) and an 5-2 Fe(lI) should
yield a met 9-3/2 state, we have prepared (ut4u)2 [(0-xYl-S2)FOS 2110821 whose reversible electrochemical reduction suggested that ve
could use it to proere the (O-xyl-S2)7S2MOS2J 3 - ion which
formally contains the desired electronic configuration. This species,
prepared either chemically or electrochemically, indeed displays
an 9-3/2 E1'R signal with & values vary similar to the Mo-Fe protein
of nitrogenase. Synthetic procedures and characterization data,
as well as detailed CPR parameters. for this system will be presen-

te.2) The reaction of the kno"1wnN(RIC) 4 (S-t-Bu) 2 with FeX2
(Z-Cl,Br) yields the new heterometallic species X2Fe(S-t-Bu)2M
090C4 which formally contain Fe(II) and Mo(fl). These complexes
exhibit reversible electrochemistry and this facet of their
behavior, along with preparative methods and spectroscopic data,
will be described.

3) A mew Fe-Mo-S species has been formed by reaction of VeCl3
with a mixture of LjO~e, Li2S, MOS4 2 , and t-BuBU in Maew. The
synthetic procedure will be described in detail and the spectral
properties of the new cluster will be presented. The current
elemetal analytical data for this complex Indicates that it should

V be formulated as [ye6MSllJ- making it the first species with an
Fe/Mo ratio similar to the iron-molybdenum cofactor of nitrogense.

1. S. Otsuka, M. Eamats, K. Rirotsn, and T. Higuchi, J. A. Chain.
Soc., 1951, 103, 3014.
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MODELS FOR THE Fa*o-COFACTOR OF NITROGEMASE:
A NEW SYNTHETIC STATGY

4B.A. Averill, K.S. Bose, P.S. Lamberty, J. Kovacs, G.L. Lilley,
and E. Sion

Department of Chemistry, University of Virginia, Charlottesville,
Virginia 22901 USA

Two basic types of synthetic Mo-Fe-S cluster have now been
prepared as potential models for the Felo-cofactor of nitrogeaso:
single and double "cubane" clusters containing the MFe3S4 unit
(e.g., No2 Fe S (SR) 13 , and "linear clusters containing the
MoS2Fe unit t*!&., ?S2 NoS2FaS2Fe(SR)2 1

3$). Physical and chemical
studies have shown that neither cluster type is a detailed model
for the FeNo-cofactor. and to date it has not been possible to
transform these materials into other, more realistic models.

The synthesis of all known examples of No-Fe-S cluster relies
on reaction of MoS- with an iron complex, that Is. the sulfide in
the cluster products is originally bonded to No. We have begun to
explore alternative synthetic routes that will produce new cluster
types, and in particular are interested in strategies in which the
sulfide orginates with the iron reagent.

We have found that the [FP2S2 (CO)61
2 " ion I reacts with moly-

bdenum sources to produce several clusters containing the novel
HoS2Fe 2 unit (in which each Fe Is also coordinated by 3 CO's), as

:: well as several new iron-sulfur-carbonyl clusters. The prepar- e
ation, properties, and structures of these new clusters will be
described, together with oxidative decarbonylation reactions that
result in replacement of carbonyl ligands by thiolates.

1. D. Seyferth, 3.S. Henderson, and L.-C. Sung, Ora.ometallcs
1982, 1, 125.

I
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L.. ilwrh.A. awereont S.J. Leigho C.J. Pickett, And

A.9.R.C. unit Of "Itrogen Fixation, University or Sussex, ariguton,

Although 4Lai~twW s am o known to bind to alnoet all the
transition elements.* the factor* controlling its activation ae
0017 now heODO clear. TW are not uiap., 8Wd It If n4bcsary
to "Wift the kiml a rEeactia for %hithactivation i reqAired,

Activation to hydromation occurs when dinitraqen is bound
00401 ftr tJAO elements to the left OL6G Of the tranitiont

surtaw. the"e.Lmnta though Ofnes Consiered esoa-

oomaidrale w-andw ad a build up of charge an the e-

4,mt* ttw laft."A- -- ish. - u - ,dtoaalG(2-) -)
# a soes"me wta no buzu te suchasb(- belcw.

sta. ad Um t 4It further Is not at all clear. in

VI16 b&ea#. o iv hifeaiae, iluedthisis apparently

Inteemefates. bu the neossary conditione for such alkylations
WONot CUMe. fth atheeqwft aULylatioii (to dialkylbydraside(2-))

Is a Oeulic athettutam. Degraeation routes to &mines and
aal~lh~tssaeehave beon established.

* 1. R.A. asganegsa.7. Leigh, and C.J. Pickett, Mvw. Snorg. Chmi.
Fhuils.., 1983, 27, 197.
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STRUCTURAL AND REACTIVITY PROBES OF THE FEMO COFACTOR
OF NITROGENASE.

W.E. Newton, S. Lough, F.A. Schultz, J.F. Rubinson, S.F. Gheller,
.. ald, B.K. Burgess, S.D. Conradson and K.O. Hodgson

C.F. Kettering Research Laboratory, 150 East South College St.,
Yellow Springs, Ohio 45387, USA, and Department of Chemistry,
Stanford University, Stanford, CA 94305, USA.

Structural, compositional and reactivity insights concerning
the iron-molybdenum cofactor (FeNOCO) from the molybdenum-iron pro-
tein of nitrogenase of Azotobacter vinelandit have been obtained
through a variety of phys'iochemical studies.

X-ray absorption spectroscopic studies at the No edge have
produced high quality X-ray absorption near edge spectra (XANES)
and extended X-ray absorption fine structure (EXAFS) data sets
which suggest limits on possible atomic arrangements and
stoichiometrics.

Related controlled chemical reactions, involving oxygen and
metal-chelating agents, have also indicated the presence of at
least two environments for Fe and a No coordination sphere consist-
ing of S and 0 donors.

Electrochemical studies have produced insights into the redox
properties of FeNoco, which have been further utilized in reactions

Iwith chemical reductants and oxidants including organic reagents
and iron-sulfur clusters. These last reactions have suggested pos-sible electron-transfer pathways to Fe~oco within the molybdenum-

iron protein of nitrogenase.
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IDENTIFICATION OF No-S-Cu CLUSTERS BY 95NO MR SPECTOSCOPY

Martin Mmdeli and John H. Enemark,
Department of Chemistry, University of Arizona, Tucson, AZ 85721

John R. Nicholson and C.D. Garnet
Department of Chemistry, University of Manchester, Manchester
M13 9PL U.K.

There is considerable current Interest In the preparation and
study of No-S-Cu clusters1 . This is stimulated by the significant
recent developments in metal-sulfur chemistry and by the desire to
provide a chemical interpretation of the copper-thiomolybdate
interactions which are responsible, at least In pert, for copper
deficiency in ruminant aniuals2 93.

A part of our 95 No SM1 studies we have look at the 951(O MW
chemical shifts of a variety of M*(VI)-S-Cu(I) clusters, notably
the series (MOS4(CuX)n1 2 - (a - Lot, 2; - Cl, @1 or PhS; n -3,
Z - Cl or Dr. n - 4, 1 - 3r). The chemical shifts provide a clear
indication of the cluster type. For the above series, the attach-
ment of each Cu(l) moiety to the Central j~oS4] 2 - unit results in
an apparent increase in the shielding experienced at the 9 -%o
nucleus of ca. 300 ± 50 ppm. A similar perturbation of the 9-So
resonance has been observed for Cu(I) and Ag(I) complexes of

b [IMoOS3 2 .

1. W. Clegg, C.D. Garner, J.l. Nicholson and P.R. Raithby, Acta
Cryst. 1983, C39, 1007 and references therein.

2. C.F. Kills, Philos, Trans. 1t. Soc. Lond fer. 5 1979,.M.6 51t

3. C.P. Hills, 1. Bremner, T.T. El-Gallad, A.C. Dalgarno and SJ.
Young, Trace Element Metabolism In Nan and Animals, edited by
M. Kurchgessner, 1978, 150; FreIsing-Reilhenstephan: Institut
fuer trnaehrungaphysiologie.
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NIT20OOUASE RIACTIVTYt AMIDE REDUCTIC

Barbara 1. Burgess. Judith F. Rubinson. James L. Corbin and Michael
J. Dilworth&

Charles F. tottering Research Laboratory, 150 last South College St.,
Yellow Springs, OR, 45387, USA. qftrdoch Ulniversity, Murdoch
Western Australia, Australia 6153.

We have recently Investigated the reduction of aside by Asoto-
bacter vinsisadil nitrogemass. Previous studies (1) have shonthat
aside If reduced by two electrons to N2 + W13, by six electrons to
11214 + 1113, and by sight electrons to 3113. We have performed aside
concentration dependence experiments as a function of pH in order to
determine If all reactions occur at the sae site, via a cm
mechanism, and if 3113 or 13- is the species being reduced. The data
show that the two electron reduction to N2 + N3 is PH independent
Indicating N13 Is the substrate far this reaction. In contrast, the
six electron reduction to 1214 + V033 Is markedly pH dependent Indi-
cating 1113 as the substrate with an extremely low Fe. Competition
experimts with 12 and C232 strongly sugest that the latter roe-
tioc Occurs at the 12 reduction sits and that 133 reduction may be a
good nodel for N12 reduction. The two electron reduction of N3-,
however, appears to occur at a different site.* Another Interesting
feature of this reaction is that at Infinite aside only about 752 of
the electrons are being used to reduce aside, with the remainder
going to R2 evolution. Although for N2 this ?5%/25Z (013/H2) di.-
tribution would be stoichioaetric, for aside, which can be reduced

A' by two, six or sight electron pathways, It represents much loss than
one (0.43) H2 evolved per aside reduced. N2 and aside are the only

* substrates so far Investigated which cannot elim1inate H2 evolution
by nitrogenese. The relevance of this phenomenon to redox states of
the enzyme reactive toward different substrates will be discussed.

1. M. J. Dilworth and R. U1. 1. Thomuley, Siocoma. J., 1981, 193,
971.



A IE (INITOGU) CWWLZ OF 1MLY3DUMM A COMIZCAL USWBUUCZ

TO NITROGUASE?

T. Adrian orae and Lenol H4. localon

University of Nebraska, Lincoln, Nebraska U.S.A. 68568-0304

Daie . oell

Nebraska Wssleya University, Lincl, Nebraska, U.S.A. 68504

4rneN(y2 )2 (triphoe)(FPhf ), 1, where triphos-
PhP(CK CI Ilk ) reacts with juhyrou Ur to produce amoIs
and/or 2hy1ria~i In ttrhydrofuran (TI?) solution aenonia Is
the sole nitrogen hydride product ad No 3(tripho.)i the sntal--
containing product. On the other hands In loe polar solvents
such as bensene, hydraliine becomesg the predominant nitrogen by-
drid product. In both of these reactions the Initial Istep* lead
to a mixture of two Isomeric hydrasido(2-) complexes. In the
meoniLa-forning reaction (U? fur) one of the hydrasido (2-)
compexs reacts rapidly, with the lss of ilk 3 , to form an inter-
mediate (presently unceracterlued) during the first hour of
reaction. If the reaction is allowund to react to completion
(ca. 60 h))991 of the nitrogen can he accounted for as dinitrogen
and smoi. lawever, if a C /R 0 mixure In added after
ed.l on eaato eueints Jout of hydrasine Is detect-
ad.r In ofart aqrmt hydrolysis was conducted at differ-
ent tie Intervals. The yields of hydrazine correlated well with
the disappearance of the realtv hydrealldo(2-)l Lsamar.* At 12 bi.
hydrolysis resulted in the detection of only a trees mmet of

It to t~le format ion of hydraeafa uonm hYdrmly~ of Che
amnia--forming reaction mixture early In the reaction that
appear* to provide on analogy with mne of the properties of
nitregss.

From the react ion of 1 with Ur In beon. a single, amn
uolybdene(1II) coolg 2,t1hes besin Isolated. Ibis comple eL-
hibits a v(t-E) at 2330 on , has a V(Aff) of 4.00 3.1.. and
analyse for Oba (f PC is) o f the Ws4

V ~bends baas been delvedZ an abpesh t imtu pristeeed ws do
not believe that 2 Is the uslybdomm uneaia product In the
hydrasins-fogniag reaction. Instead 2 Is formed in the reaction
of the actual product with acid. Heft 3 (ttfphoe) rets with Dir
to produce 2.

1. Seward, 0.3.1 George, ?.A.; Dowel, P.A.1 loses, L.M.;

2. Gergi, T. A.; Isto"=, L.H. J. As. Son. 12&L, IM, M-
6334-6335.
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INDOR Of THE NITIOGE ASE More PROTEIN

R.A. Venters, M. Nelson, W.H. Orse-Johnson and S.N. Roffman

Department of Chemistry, Northwestern University, 2145 Sheridan,
Evanston, Illinois, USA 60201

In ENDOR spectra of the catalytic center (PeNo-Co) of loe, ve
observe six different and distinct irons, at least six types of
structural frotons, one molybdenum and several sulfur atom per
cofector. Changes in these various resonances upon addition of
the inhibitory substrate, methyl Isocyanide (HIC), provide unique
information about substract binding.

HIC binding perturbs only one of the six observed irons. The
iron which shifts frequency is the one moat strongly coupled to the
spin system (#6); other ENDOR data suggest that it can be considered
to be In the more reactive pe*2 state. Along with our molybdenum
ENDOR measurements, the result suggests that one iron, probably along
with molybdenu, form the HIC binding site.

Binding of IIC does not cause major changes in the proton EUOOR
spectra, indicating that no structural protons (probably on cysteine
residues) are displayed upon substrate binding. However, the dif-
fersace spectrum indicates mall changes in the coupling of two
protons, bhich presumably are associated with eystelnes at the
binding site.

In order to obtain a more complete charecterization of the metal
aoma in The E-visible center of VbFe, we have no performed a pro-
liminary 28 E O study. The initial results, which show several
well-resolved "S resonances, are very encouraging.

1. "95fo and 13 Bodor of the Nitrogenase Wile Protein,* Brian H.
Hoffman, James Z. Roberts, and I.H. Orms-Johnson, J. An. Cbem.
Soc., 104, 860 (1962).

2. "571e Eador of the 1itrogenase Wo Protein," . . Hoffm-,
I.. ranter, J.2. Roberts, N. Nelson, and 1i.. Ores-Johoson.
J. s. . 104, Agust (1932).
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Q Oblybdenm and Twltw/S.lfr Clster Ommistry

and Induced edox Processes

Thomes R. Halbert. Steven A. Cohen and Edward 1. Stiefel

Corporate Research Science Laboratories
Exxon Research and Engineering Company

Clinton Township, Route 22E, Annandale, N.J. 06801

A primary goal of recent research In our group has been
to establish and explore general patterns of reactivity in transi-
tion metal/sulfur chemistry. Such patterns, along with the new
molecular species which result from extensions of these patterns,
will be of use in unraveling the complexities of a variety of
metalloenzymes and Industrial catalysts which involve transition
metals in a sulfur coordination environment.

Prior work has clearly established two types of redox
reaction associated with No/S complexes. In one type, redox is
centered at the sulfide/polysulfide ligands, and no change in
metal oxidation state occurs. In the other, redox is centered ati the metal, and no change in ligand oxidation level occur. A
recent example of the former type Is the reaction of NoLS11with
the sodium salt of 1,2-ethan githiol (edt), which leads R he new
trinuclear anion 1o S (edt)- The structure of this complex islayered, and its r'laWtonsip to the structure of NOS 2 will be 4
pointed out. Reversible reactions with S and trisulfids will be
related to the creation and filling of sulfur vacancies In the
heterogeneous catalysts. Further, resonance Raman spectra show an
interesting correspondence to the spectra of Fe 3S4 clusters in
enzyms.

In addition to the two types of redox reaction mentioned
above, we have now discovered a new type of redox reaction, in
which an /S (NftfIM) cmplex reacts with an oxidant to yield a
product with the ft In a lower oxidation state. This counter-
intuitive process involves an 'internal electron transfer" wherein
the external oxidant Induces reduction of the ma1 by the coor-
dinated sulfide ligands. Several new examples of this class of
reaction will be given.
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THE PERPETUAL SCHIFF BASE

David E. Fenton

Department of Chemistry, The University, Sheffield S3 7HF, U.K.

The Schiff base must be regarded as a fundamental building
block in coordination chemistry. This year, 1984, sees the
sesquicentenary of the birth of Hugo Schiff and this lecture is
presented in commemoration of this event.

Schiff (1834-1915) was educated in Germany but left because of
his liberal political views and spent his life in Italy, where he
carried out his major scientific work. His studies were
predominantly in organic chemistry, although he first prepared SOC12
from S02 and PCls and later devised the nitrometer bearing his name.
In 1864 he discovered the condensation products of aldehydes and
amines now collectively known as Schiff bases.

RCHO + R'NH2 -- RC(H)=NR'

Metal complexes of such bases have been known for more than 100
years - and actually pre-date Schiff. However it was he who
established the synthetic technique of preparing salicylaldimine
complexes by the reaction of primary amines with preformed metal
salicylaldehyde complexes. The subsequent development of this area,
through Combes (acen, 1889), Delepine, Morgan, Dubsky and Sokol

• (salen, 1931) and Pfeiffer, whose contributions (1931-1942) gave us
the foundation for much contemporary work, will be outlined.

Post-Pfeiffer, the development of macrocycles, the use of metal
complexes as ligands, and the introduction of binucleating and
compartmental ligands has given access to the strategic synthesis of
models for metal sites in biomolecules, and to materials suitable
for studying the electron transfer and magnetic exchange processes
available in oligometallic arrays. These areas will be emphasised
in order to show the perpetuallty of the Schiff base and the salient
role which it plays in contemporary coordination chemistry.

1
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MAIGANESE(II)-NGANBES(III) MIXED-VALENCE
COMPLEX WITH A STRATI-BIS SCHIFF BASE

Hisashi 5kava and Sigeo Kida

Department of Chemistry, Faculty of Science, Kyushu
University 33, Hakozaki, Higashiku, Fukuoka 812, Japan

1,2,3,I-Tetrakis(salicylideneamino)-2,3-dimethyl-
butane (abbreviated as H 4(satafl) has been shown to form
strati-bis bimetal complexes.1l  In this study we have
Isolated and characterized a mixed-valence Mn(Il)-Mn(III)

*complex with this ligand.

An yellow dichloromethane solution of the manganese
(II) complex, Mn 2 (sata), was air-oxidized to a red-
brown solution, from which were isolated black-red
prisms of the composition Mn 2 (sata)(OH).H 2 0. The
magnetic moment per molecule is 7.0 BM at room tempera-
ture and 5.9 EM at 80K. Cryomagnetic behabior can be
well interpreted by the susceptibility equation for the
(S-5/2)-(52) system based on the Heisenberg model,
suggesting the formation of a Mn(II)-Mn(III) complex.
The exchange integral was evaluated to be -6.0 cm- 1 .
The superexchange through the Mn-ON-Mn bridge is
supposed for the complex.

9 ioElectronic spectrum was characterized by an absorp-
tion in the near IR region (7700 cm-1 in CH2 C12 , e~100
dm 3M-lcm'l), which can be assigned to the inter-valence
transition band. The solvent dependence of tht band I
frequency may be interpreted by Hush's theory.21 Electron
delocalization factor, Q2, was evaluated to be 0.005,
which is consistent with thl Class II type of the class-
ification by Bobin and Day.

Cyclic voltammetry and polarography, coupled with
controlled-potential electrolyses, revealed the quasi-
reversible processes:

[Mn11 2 (sata)(OH)] _qL 5 [MnIMn1I (sata)(OH)]

_-.2 [Mn 11(sata)(ONf))

'1) The present authors, Chem. Lett., 1981, 483;
Bull. Chem. Soc. Jpn., 2., 2122 (1982); ibid., 16, 1h9
(1983); Inors. Chim. Acta, 11, 9 (1983).

2) N. S. Hush, Pros. Iaorg. Chem., it 391 (1967).
3)M. B. Robin and P. Day, Advan. Inorg. Chem. Radio-

chem., 10, 247 (1967).
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3D METAL CtO6PLZXE OF POLYDZWfAT3 LIGAJIDS

-PEODOTRGOAL-PRSATXC COMPLEME-

Hiro Xumaa, Yoshyuki , 5mba b and Shoichiro Ym

a college of General Education, Osaka Univ., Tbyonaka, Osaka S60

b Osaka Kyoiku University, Tennoji, Osaka 560, JAPAN

In the course of studies on polydentate ligands, we have isolat-

ed metal complexes having a pseudo-trigonal-prismatic structure.

CH2 CH2 ,,H-N-(C2H3) 3-NiCHivH-N-~~~ (CH) N2C2 O

H 2 L (X-H,5-Rr,5-C1)

Reactions of H 2 L with several metal salts yielded complexes of the

following types: [Co L) and fHLJCIO (MINn, re, co). Electron-04
ic spectra and magnetic properties of the complexes 1Co L) show that

their structure is neither octahedral nor tetrahedral. The crystal

structure of one of them (X-5-Cl) has been determined by X-ray meth-

ods. The crystal consists of a mononuclear molecule [Co L) having a

distorted-trigonal-prismatic structure. Tts, oxygen and two imine

nitrogen atoms of the ligand are coordinated with a cobalt (II) ion

in a distorted square-planar geometry (Co-O: 2.o14, Co-N:2.174A),

the other two tertiary nitrogen atoms being bound at further dia-

tances (2.297, 2.332A) with the metal ion.

The iron CIII) complexes (Fe L]ClO 4 are of a high-spin type

-5.9-6.0 B14). The structure analysis with one of them (X-H) shows

that the mononuclear complex Wes L) + in the crystal also has a dis-

torted trigonal-prismatic structure.

The pseudo-TP structure in these -omplexes seems to be favoured

by the steo condition produced by the ligand, in combination with

the constraint imposed on the tertiary nitrogen atoms. The struc-

ture of the cobalt (II) complex, which is expected to approach the

octahedral structure, is now under investigation. The structures

of the present comlexes are discussed in comparison with those of
the related complexes.
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wMUSI AND CC M PIPWIES OF --~f R

Isabelle Sasaki, Marie-~loeie Dufour and Alain Getuwr

Laboratoire do Chimi do Coordination Bioorganlque - uivwraith de
Pariasw - 914o5 orsay - (france).

Schiff-baue Cobalt(II) omplaxes are able to catalyme the oxida-
tion of various organic owourda by dioxygen. Pleowitly wem have beow
interested in the synthesis of new complea of that type Wmtid
might J ndic aenitive strazz!-ucission of -uyrbacleic acds:
such wolecules sheul be able not only to =wavrt 02 into reative
species but also to bind strongly to DNA. For that Vurpse we hame
dew~elped the synthesis of metal couplaces ofSchiff-bie ligads
derived from pyrImidlim bamesauch as 1 (1).

RPIN
Rkci Nir abiuiacdm wetn ohoReaod

UrisAlloand baiui acidtve converithed i n to e snding
to=W t eriates ereao were condetyed w~ih di Ar trantiet

givesuy l ta the =qpeada jeasan In godyils.Te ~bz f sh

I ars leas .lectron-ntin than Salami. introduction of a 1Wdrawyl
gzuw at c-6 daeea both the ca(I~aa(I) and co(flI),oI)
half-tmnv potantials by a. 2OMW and! futhors gives the Co(n)
calenes catalytic activity for the addation of #wgcls.

S 1) 1. Saadci, M.N. Duftu and A. GXIdi, Nouv. J. Chin"a, 6, 341,
(1982).
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Mp 12-4

UNUSUAL PROPERTIES OF SOME IRON (11) COMez WITH SALCYtLALDEKYDK
DERIVATIVES.

L. Araya*, R. Latorre*, J. Costamagna

, Universidad de Chile, Casilla 653, Santiago, Chile

.a Universidad do Santiago, Cesilia 5659, Santiago, Chile

New complezes if iron(II) with bidentate ligands derived from
5-bromo-salicylaldhydo (SrSA) and substituted anilines (1-anil,
Y-,2C1. 3dl, 4C1, 2C13, 3CH 3, 4CH3) have bean synthesized and cha-
racterisod by analysis and convent oaal spsctroscopies.

The Table showaroom temperature data of W3sbauer spectra and
olar magnetic susceptibilities X). For planar complexes with co-

ordination number four with slicylaldehydes an isomer shift (IS)
and a quadrupole splitting (QS) of those magnitude for low spin cos
plaza are expected to be observed (1). The effect of substituent
is not clearly significative from l6sbausr results.

Neverthelse, a ferromagnatic behaviour is observed for all the
complexes at room temperature in solid state while in chloroform
solution they show a umnatic moment of 3.3-3.5 Bohr magnetons. In
addition, the 1ossbaumr spectra at 14 K show an hiperfine pattern
(six lines) and a doublet which can be attributed to farromagnetic
interactions with two site& for the iron atoms.

These unusual facts could tentatively be interpreted in terus
of the existence of (a) planar complexes with a dx2-y2>dxy>dg 2>dzs -

dy energy orbital d levels and (b) a triplet state due to the
proxmty of d and d5 2 orbitals (2,31The Assbauer spectra at room
temperature woul be due to fast relaxation.

COPLS 16sbauer (msa) ve x 106

13(a) Q8 (csa)

Pe(53$A-Anll) 2 0.41 0.74 4470
We(S~rW-2C1Ail)2 0.40 0.71 4164

Fe(55rSA-3ClAnI)2 0.41 0.60 2971
Fe(3sfA-4ClAaIil)2 0.43 0.77 2416
ft(5BrSA-2CR3Anil)2 0.41 0.66 1476
F1s(53rSA-3CU3Anil)2 0.41 0.72 1875
Fe(SrSA-ACR3Anil)2 0.38 0.75 $458

(a) related to sodium nitroprusside.

1. g. pluck, in "Cbmic&l Applications of Iasbaumr Spectroscopy",
Academic Press, New York. 1968, p. 279.

2. F.A. Cotton, C. Wilkinson, "Advanced Inorganic Cbemistry, J.
Wiley, 4th Rd., New York, p. 757.

3. . Ktnit, G. totter, N.A. Goodwin, Inor. Chun. 1961, 1q,
367,
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SY1 711SIS 0 NEW SCRIVT BASES AND SCSI"? LASS COLUS VIA MTAL
CONTROLLED STEBOSPZCIPIC COMSATIONS OF OOPfl(II) O-DUTIATO
COWLIKS IITH Z-1H2 (Z - on- hEAr, -(CW 2 ),-H 2 )

Dosten Baluch, Ronald Bennett, John Caaralasbous, Nigel J Harris,
L Ion 3 Haines

School of Chemistry, The Polytechnic of North London London N7 UK
Schiff base couplexes of type I are usually prepared directly

from the Schiff be.

K _H
In complexs obtained from Schiff bases derived from unsymt-

rical d"iketones the position of condensation is determined by the
mature of groups RI and R' i the diketome md is the same in both
lilands.

Condensation of Z-VK (Z a e.g. OB, aryl, Ar) with metal 0-
diketonates provides an alternative route to Schiff base complexes.

4we report that in such reactions In addition to the effect of grows
1I mid R2 s metals have a promovaced effect on the position ofcondensation.

Our studies of the reaction of copper(U) 0-diketonates dewn-! strate the role of the metal and its control on the sterecepecifity
of the condensation. Thus, for exauple, Cu(baec) (bsaca - -phanyl-
1,3-butmedione) on treatment with MR2OR affords L; co dmsation
products 2 and 3 in equim alar mount in which comlenstion occurs
at different ca6bcayl groups of the diketone moeity. This contrass
th, behaviour of bsac towards M which in"ves condensation of

Itht carbomyl group adjacent to micl to ive 4. limilarly 5 has
been obtained from C(bsae)2 mid 1,2-disma oethm&* whereas tie 1:2
reaction between bam d the diine gives the symtrically
condened product 6.

The sove %brwiowr of the oper complexes is rationalised in
term of their ability to undergo Levis base Induced internal redox
reactions. Detailed uchamistic proposals will be presented end
di sceuw..

VA OR Ph Ift o

Ph2 3 Ph

Ne lb Ph Ph
,00 6

Ph We137 WeM
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A SINGLY CONDENSED SCHIFF-BASN DERIVATIVE PREPARATION,
CHARACTERIZATION AND PROPRTIES.

Jean-Pierre COSTES, G rard GROS and Jean-Pierre LAURENT

Laboratoire de Chimie de Coordination du CRS, 205, route do
Narbonne, 31400 TOULOUSE (France).

Among the metal complexes of Schiff bases, a particular
attention has been paid to the complexes derived from tetra-
dentate diimino ligands resulting from the condensation of two
molecules of keto-precursor with one molecule of diamine.
However, by using suitable exprimental conditions, a singly
condensed ligand, AKH, may be isolated from the reaction of
pentane-2,4-dione with I,2-dianinoethane.

This "half-unit" A (figure) has been fully characterized
by MW (i0 and 13C) and X-ray structural determination in the
case of its copper(II) complex.

The potentialities of this compound have been investigated
with regard to the following items :

- formation of metal complozee, NOW') 2 and PP(Ag)X
- non-template synthesis of non-symetric tetradentate

Schiff bases and related metal complexes such as 5 and C
(figure) ;

- template synthesis
- preparation of non-symmetric macrocyclic complexes,

for instance D (figure).

N 0N 0 N N

CNM o " ..\0.. N
0NN0 N

(A) (5) (C) (D)
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SYNTHESIS AND CHARACTERIZATION OF KETOIMINATO
FE(IU) COMPLEXES WITH CHLORO AND BROMO COUNTERIONS

J. Michael Gregory and Sue C. Cummings

Department of Chemistry, Wright State University,
Dayton, Ohio. USA 45435

Two series of Fe(M) complexes of formulation [Fe-E-X-
(benacen))YJ, where p-X(benacen) is the tetradentate Schiff base
ligand derived from the condensation of ethylenediamine and
various nara-X substituted bensoylacetones. and Y is Cl or Br,
have been prepared in hot methanol by reaction of anhydrous
FoCI, and FeBr 3 with the deprotonated Uiganda. The new complex-
es have been characterixed as five-coordinate Fe(m) monomers
of the type illustrated.

HC rCH9

X

Conductivity measurements in CHSCl5 on the maroon or
purple microcrystalline products establish that the complexes are
nonelectrolytes. Infrared spectral evidence indicates that the N&01
donor atoms of the ketoiminato ligands adopt a square.planar
configuration about the iron ions as in the ?05101011 Co(Il) chelates
previously prepared in theme Laboratories. Also, an intense, low
energy band (360 cm-1 ) in the ir spectra of all od the chloro der-
ivatives has been assigned to an Fe-Cl stretching m to. Value*

-' of the magnetic moments are consistent with a high spin d5 con-
figuration. Very intoese electronic spectral bands in th. visible
region between 558 and 460 nm (Cu 10' - 106 Li'mol-cm) are attri-
butod to M-L charge transfer transitions and pravide liftle infor-
motion on the coordination geometry. Closer analysis and corn-
parison of the physical data with those published an similar Fe(M)
systems suggests that the complexes are monomeric a however,
additional studies are underway to provide confirmation of the
proposed structures.

I.L. S. Chan and S. C. Cumamings, lnorg. Chem. 1970, 1_7..2358.
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COPPER(II) COMPLEXES OF SCHIFF BASE LIGANDS DERIVED FROM

PYRROLE-2,5-DICARBOXALDEHYDE AND FROM 2-ACETOACETYLPYRROLE

Harry Adams, Neil A. Bailey, David E. Fenton, Martha S. Leal

Gonzalez, Colin H. McLean, Richard Moody, Stephen Moss,
Cecilia 0. Rodriguez de Barbarin, and Patrick B. Roberts

Department of Chemistry, The University, Sheffield S3 7HF, U.K.

The use of pyrrole-2,5-dicarboxaldehyde and of

2-acetoacetylpyrrole in the preparation of novel macrocyclic,
acyclic and compartmental Schiff bases will be presented. The
discussion will centre on the complexation of copper(I[) by these
ligands and will be accompanied by salient crystal structures of
complexes derived from each type of ligand. The complexes prepared
include mono-, and p-alkoxy bridged homodi-nuclear copper(II)
derivatives of the macrocycles, and mononuclear copper(II)
complexes of the compartmental ligands. In the latter the metal
moves from compartment to compartment, as the length of the
bridging diamine is varied, in order to retain a square coplanar
geometry. At long chain lengths an unusual 'fly-over' complex is
formed in which the bridging chain acts as a cap for the metal

-7 site.
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2,6-DACETYLPYRIDINE-BIS(I'-PHTALAZINYL)HYDRAZONE. A USEFUL LIGAND
FOR THE SYNTHESIS OF MONO-, DI-, AND TRI-(HOO AND IETERO)NUCLEAR COM-

pPLEXES OF TRANSITION METALS.

G. Paolucci ('), G. Rosset ( ") , P. Zanella("), and M. Casarin(' .

(') Dipartimento di Chimica, Facolt& di Chim. [nd.le, Universiti di
Venezia, Calle Larga S.Marta 2372, Venezia, ITALY.

(m) Istituto di Chimica e Tecnologia del Radloelemnti, Area di Ricer-
ca C.N.R., Corso Stati Unti, 35100 Padova, ITALY.

The title ligand (1) has been synthesized with the aim to study the
possibility of obtaining poly-nuclear transition metal comlexes, accor-

ding to the presence of two different chelating sites (a) and (b):

0
N

H- H

(b)

Due to the aidity of hydrazonic IWdrogen, amono-nuclear neutral spe-
cies have been obtained from Cull, Ni I , Co1 and [n acetates. By
reacting some of these mono-nuclear neutral complees with transition
metal halides NX2 , some binuclear species have been obtained. Moreo-
ver by using transition mtal perchlorates, sam horn- and hetero-tri-

* nuclear species he" been isolated.

The spectroscopic and mgnetic behaviours of the complexes are di-
scussed.
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solltign of Satencf e Kin tSaudhUiverieiy cr

bntetrachloride, an exothermic reaction takes place,
resutin inthe tormation of a white precipitate, whose
strutur Istime-dependent.

After two hours the complex trichloro-(nethylamino)-bis-

(methylamine~tin(!V). methylaimine hydrochloride M1 is

formed with the formula SnCl4.4CN3"N2.

The paper describes the preparation of complex (1), the

apparatus used for purifying the gas C113MH2 and the

-. mechanism of the reaction. Also the I.r. antd 1 -r

spectra of the complex are given and interpreted.
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IU111319S AN COOmSDMI mEOu OF 4,7-IRS-

lisad!. ual&~ sad Aglow 6. Willima

General Eleetuie Corporate R.eserh end Develoosit. Schenectady,
UT, USA 12501

Martis, NO Aehoems

Deparumut of Chemister. ftezlis College. Oerlin. 0. VIA 44074

The systhooso structural oureteriaatlos. sod the results of
a preliniary i"stilatioa of the coordination properties of the
amw organic I igead system. 4.7-bis-(disysametyl ideae)-l .4.7.10-
totzsbydzo-1 .l0-hreaathsolize (UK") will be described. This
litsud is obtained as the etude disodim salt starting fee 4,7-

diei oe- .l-~saathol ~eby Reaction with ese~go NUwCM )1.
?he disedim salt ea be eouyefted to afted totratylseilo/
alkali octal isis derivatives (~l.$. ((C,) (3 1 sa

JU~i(inOP)) by solution is totes'~ f em Iidesd f
addiywutios of a 'olues of the alkali octal esIt. TheseI toteeethylsmosaim derivatives. which awe eeystsllias sad eadily

stlate is otgaaie soiveats. serve as semvesiest amuees of the
NOW1 1 igsuE for the prephration of trasition metal eploues. la
this Mawre the see.-UoIP emplex of W(IZ). 121u(she) (UNMi)I
was peepsred starting from ht(Ps")CI The $e. eempA was &I;;fpropsed by resoekoo, of the eolrdasted Cl h iefd i

(Iuuhe)J~~ghs)3 with NiUC(0 2 . This Sesedes log also, bee"
osruied eut s the tria-Cl pheas() saRE mples to yield PO
oeenspoodias red-violot teleiU0irP W1(I) eswges. Ku(Uaw) I.
These ASU() empleses ore atreftly sbsoftiis is the visible iels
and kave less-lived harge trassl., ost" stoe whieb eit at
)699ft. The mwss-"= @votes sheve five. apparently rowewible.
rede: processes lbetwoes -2.21 sad +i.4V vs. SM is seotesituilt,
insludiag two esw-elts esidetiess otteibusabl to te edi-
mated maw3 liso. This eSompls is Soluble is stiningo soi dia
is which It eshibits asegpis swissies. a eel spsetra 1*0ies-
tive of the reersible pretemeties of the disymsemstblese gems

* ef the seeediasted so isaed.
fteliwissy week has ate" bees seiod* eut e meuia ad

DlOW with UU() sE C(II) of the smp. 3iR.(sto ("Owr go
Ci.(IMOW), whove L r, biff Sol then. Soe evae *$MINOS awe sem-
lossidetes is the solid state ad she. a *arm$g ftdem"s ad the
ea h tiwit em k testteo adth estias, L. 1ftial Oxidation
with ioiiso revolts is *ehavsent ad the oesiuetivitiee by foeerl
cedes ad aemitde. Ueth the IM ad W11 sagims sboet
seteely Is ahs visible rsiem sad suit at Wun. -

to a m. £ehewai a" LOTeeeem 1. ess. Cew. 15. Aid.
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MIIXE LIGAND UOHPLEF OF N~I)
Ca(II), Sr(.II) AND h(II

Raghu N. Prasad, Ram P. Sharma and Mithiesh Jindal
Deprtmntof Chemistry Univest fRjshn

alkali Ad alkaline earth metals remained ngetd
Only recently, complexation studies of these metal
ions with conventional as well as macrocyclic 1 igands

have been undertaken following the recognition of var-

metal ions have ntytbeen rpre n h rsn
paper describes the synthesis of the mixed ligand com-
plexes Of the type, EU'(H20)21 (where HL and HL' are
two different carbonyl compounds such as salicylaldeh-
yde a-yd xacetophenoaxe or 2 4- entanedione and N

14~loO( (SI) and t3 .

ntaaaesTC GV n electronic spectra. exii ubro dI-
iTLbni the mixe iad complxes aswe comp po wt R a
toe theincorrepinerbiiateofplexes twhich iespin cr
withomo thedlovernsymhetryo thyr mixe ad complxes
ather ta symry of t bscomplex oed th number
ofbands 15 z. in the ctoi spectra is mxced olx
icrease becuse the crestale fl tat coriaed uter
spel, aloing supored trynstion.i peta

Tnhmj he etoic solu xhbtonume of eadcit-

with thaoei soluetioy of the twoe ldferexes.b
Ascei ompo ondthwasoadded is1: mlawre t. he pbe
of thed rein hxletreni wspetu raispeed toainaimorasdro byedrop.the crystalie solids obefte

slt mloied ompetrasiions.lcbepeaedb 4
ding-r h ethanoli solution of two m ofetl pre-
pred mRetlhydoie souspion andthheat iffecent cr-

as on arod was-ah forh eabout and rinue. n
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MIXED -LIGAND COMPLEXES OF COPPEUII WITH 2,21,2"
TERPYRID INE AND SOME NONOSUDSTITUTED PHENOLS

WHEI-LU KWIK and l(OK-PENG AMG

Department of Chemistry, National University of Singapore,
Lower Kent Ridge Road, Singapore 0511, REPUBSLIC OF SINGAPORE

A series of twelve mixed-ligand complexes, [Cu(tpy)L]CI,
where tpy = 2,112, - terpyridine and L : a onosubstituted
phenol RC6H40H (R = M02, CH3, CH3O, F, Cl, Xr as been synthesized
and characterised. Unlike the mixed ligand complexes of copper(II)
with 2,2'-bipyridyl and an oxygen donor ligand, these complexes
can be isolated satisfactorily only by the reaction of [Cu(CH3CN)4]+
with tpy and phenol ir acetonitrile-ethanol. The Cu(I) complex
ensued rapidly oxidises to yield the Cu(II) forms. The X- band EPR
spectra in 5:1 methanol : water at 770K are well resolved,
indicating that these ,ouplexes are monomeric in tb~e solvents used.

The spin Hamiltonian parameters ES& tILq A# ( hIWCu)] are
typical of tetragonal Cu(II) complexes . Results from electronic
spectral, conductivity and magnetic susceptibility measurements are
in accord with the above structural conclusions. The. relative
stabilities of these complexes in solution as determined by a study

using the Method of Continuous Variation, demonstrate that the
phenolic substituents have substantial influence on the ase* of
formation of thee* mixed ligand complexes. The spectral (IR,

electronic, Eli) and electrochemical data will be discussed and

C compared with those of c per(II) complexes containing 2,21 bipyridyl
f and oxygen-donor ltgandsM~

1. B.A. Goodma and J.D. Raynor, Adv. Inorg. Chem. Radiochem.
1970, 13, 135-362.

2. ?.A. Walker, H. Sigel and D.B. McCormick, Inorl. Chem- 1972, It,
2756.

3. V.L. KUik and K.P. Aug, Aunt. J. Chem., 1978, 31, 459.
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ATTEIPTS TO SYN~THESIZE3 5-COCBIZATI9 DIRtUL SULpoXIDs
CoIIPLEXS Or PLAnIND(II)

Luther 9. Erickson, Douglas R. Wright, and Gregory S. Vignoul

Grinnell College, GrIonll. lam, USA, 50112

Van der Poel, et &I.* have succeeded in asking a wide variety
of stable S-coordinatem-ined olef in-dimmine or olofinu-diiaime coan-I plazas of general structure 1.1 The compounds vore all prepared
by the simple reaction of the nitrogen chelating agent with Zeise's
"alt analogs in a dry, non-polar solvent. Lqn. (1).

(1) K(Ft(olefin)C1 311 + LW~t-00 + KCl
:N Cl

I
Recognizing the similarities In UhMS and olef ins as ligands

for platinum, we have attempted to prepare analogous 5-coordinate
UM65 complexes by the reaction of nitrogen chelates with Kjft(MS)
Cl ) in non-polar solvents. The results obtained with several dif-
felent nitrogen cbelatea will be described.

in general, reactions with the 3118 complexes are much slower
then corresponding reactions with Zoiae'* salt and the products are
much lose stable. Though nrevidence suggests Initial formation
of the 5-coordinate species in somw cases, subsequent work-up of
reaction mixtures usually Led to Isolation of the 4-coordinate
species, Pt("-)C12 .

The reactions with NW3-t-butyldiamine a=d UU-t-butyldilmine
were particularly smooth and provide an Interesting contrast. *for

the diamin, though the 5-coordinate species io the Initial product
of the reaction, a stable equilibrium is reached between 5-coordin-
at* and 4-coordinate species In a few hours at room temerature.
By contrast, for the dilmine, a brided diner with two 4-coordin-
&to Pt moieties per dilaine, was obtained as the only significant
product. An nr study of the dimer suggests that Its structure Is
drastically different from that of the analogous phosphine and ar-
sine bridged complex"e reported by Van der Pool at g.2 for U,y't-
butyldiii.

1. N. Van der Poel, 0. Van Matsu* M. Rook"e, CAI. stanp LOrT.
OWm. 1961, 20, 2941.

2. a. Ven der poel, B. Van Eaten, K. Yriese, N. Kohhse, C.I. Stan,
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ORGANOUSTALLIC CMISTIY OF NETAL

CYAMIUD ClMPLEZEB

Louis S. Stuhi, 1. del Rosario and S.J. Carter

Brandeis University, Department of Chemistry, Waltham, VA USA 02254

We have developed a crown-ether based technology for carrying
out reactions on the heretofore essentially intractable lov-valent
metal cyanides. 1 This has enabled us to carry out the first
detailed study of the reactivity of 14yl(CN)4 (M). This compound
reacts with alkynes and electron deficient alkejes to yield novel
w-bonded organonickel cyanide complexes. Compound I reacts with
diphenylacetylene to give (K"18-CROW -6)2 1(n

2-PhCCPh)Ui(CN) 21 (2).
Compound 2 is inert to excess diphenylacetylene, but reacts with
CO to provide the first synthesis of a completely pure salt of
the Ni(CN)2 (CO)2

2 - anion.ensyl halides are coupled by reaction
with 2. Iensaldehyde undergoes condensation with acetonitrile
solvent during reaction with . and crown ether producing a cin o-
amonitrile complex. 1 plus crown ether is unreactive to 12, CO2
or simple alkenes and dienes. Curiously, unlike K4Ni(CW)u,
KONi(CU)6 reactions are not substantially facilitated by added
crown ether.

-IReduction of (K'crOwn) 3 Co(CN) 5 in the presence of alkynes
gives several organometallic products in low yield, depending
on the alkyne. Dipteoylacetylene i* catalytically trimarisod
to hebxapemylbenseone under these conditions. Cyclopenta4lenyl-
cobalt system are more tractable. C5%5CO(C0) 2 cleanly substitutes
one CO thermally or photolytically with (K-crow)C to give
(K-crown)(CsESCo(CO)(CM)] (3). Attempts to substitute the second
carbonyl by cyanide lead to decomposition. Compound ) reacts with
PbCCPh to give (n-CPh4?CO)Co(0 5 15 ) and se'oral minor products with
negligible alkyne trimerisatio. 3 is not simply alkylated by
bensyl bromide; a complex product mixture results. Efforts to syn-
thesige [CSNSCo(C) 2 ) " salts will also be discussed.

1. R. del Rosario and L.8. Stubl, submitted for publication.

14
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CYAII-NIIGKD MIXED VALENCE

COffR( 1,11) SPECIES

Oran P. Anderson, Joseph R. Reibenapies, and Susan K. Laird

Department of Chemistry, Colorado State University, Port Collins.

Colorado 80523, USA

* Stoichiometric mixtures (1:2) of the Cu ) 2 - anIOn and the
copper(II) complex cation of ligand 1 (I - the monoaniom of 3.P-
dimethyl-6 ,6-diaaaundeca-3 ,8-diene-2.1Q-diome dioxime) yield the
trinuclear cyano-bidged mixed valence complex 2, 1Cu(l)j2lCu(cV) 3).
A structural study of 2 shows It to consist of a trigoval planar
tricyanocuprateC!) anion which employs two cyano Iigands to bridge
to two Cu(l)+ complex cation*. The third cyano ligand is nonbridg-
Ing. The structural study clearly shows that the bridging cyano

V ligand* are bound to copper(I) through carbon and to copper(II)
through nitrogen. The two bridging interactions are not equivalent,
one being nearly linear (Cu(II)-W-C-172.6*) while the other is dis-
tioctly nonlinear (Cu(II)-N-C.157.2*). This difference In bridge
geometry results in significant differences in~ the coordination
geometries about the coppor(UI) atoma In the two nonequivslent

Cu(l)* complex units.

Addition of Cu(l)* to a solution In which the dicyanocuprate(I)
monoanion Is the predominant CuCI) species results in isolation of
species 3, formulated as ICu(l))ICu(CU)2J. Structural study Of two
different crystalline forms of 3 show both to consist of long poly-
moric chains in which copper( I) atoms are bridged by cyano liganda.
These polymeric chains can serve as polymeric ligands, since* only
one cyano group Is used for bridging between Cu(I) atoms. In both
structures the second cyano ligand on each Cu(I) is also bound
(through nitrogen) to the copper(II) atom of a Cu(l)+ unit. The two
crystalline forms of 3 are shown to aria, from a different pattern
of linear/nonlinear cyanide bridging modes In the two cases. Dis-
tinct spectroscopic differences between the two polymeric ligand
systems can be shown to reflect the observed differences in struc-

tart.
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THlE ISOLATION OF TWO, SINGLY B!IUDGED, Dfl4KR SPECIES IN THlE
02 XIDTIO 01Cr(O)~ to [Cr(11 0) (OlRl 4+
02 XIDTIO o CrH206+2 4 2

jams E. Finholt, Arthur Glasfeld, Elizabeth Dent, Jane Water

t Carleton College, Northfield, Minnesota, USA, 55057

When 0.05 N Cr012 0) 2+in 0.05 X HCWO is treated with excess
0 the solution tns gron. After about Inhour at 24 -C the
s~lution is blue and is almost 1004 (Cri 2 0) WI), 4+. Analysis
of spectral. ion exchange, acid-base, end redox piopertis of the
green solution suggest that 99% of the chromium is present as an
equilibrium mixture of two, singly bridged, dimers.

(H 2 0) 5C Crrw(C0) 4
4  

+ H1 - (H 2 0) 5 Cr Cr( 2 0) 5

Preliminary results indicate that the equilibrium constant for this
reaction is between 20 and 40.

'Is
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0l *?lt OF DX111 ZlI-CORE

WHO cFW B AD THMR 3UNi

Clki.ea gri .6hcultural Acadmy, Kiev, US=

8uthessa oondtloain of double sie-obelt oitbo-
phe at " do omzedA4 of S&3.x ox(PO4)1-4R2o (O-z
,l.00) oo0 it ion with the stmetuwm o wtbozbi
b p.1te m~a A zCOz( 4)2 2120 (Okz.0o) oWital-I"f ian ..MonDOlJ- gWatma (speog =up P 2gn.a-

The taomer prsen 401 olut CA is Ta JOf
+, Zn~b~ 42 a n~-d wamemd " th resut of a pax.-

tIal o,- omplote lsIcsmopbl substitution of sine In the
ooo'dinational po2rhe.ron (octahedron) %w cobalt. Their
I1dvSdulitW l proved ma limiting. of toation is

zplm. ~WpO~ ion or the extremely saturated solid
solution of VOo(P04 )2 4120 composition.

MkIzxC~("( 4 ) 2 2120 dLodsPhts se 4ePosi-
tdas mixed ox7mtals belft strfcturally slailaw to

Za( 2 p 4 )2 220 a o(1.14)2- 2R20. UnI,ke M ,xcoz
:' t (P04)2. 2R20, thq tor a continuous series of solid so-

lutions of substitution. Flmtion of double iaostz -
tual or),hbosphtes takes place without a ',- of
the main structural native of 7 the oataZ11e ice.
Tae s ae of amstal syme tq Is presezved.
oampoads an m Ivsaed Th stateo of wavrz is Stu-
dl SMA the w- useee In evaluaed of Gaties ature
on the ozalof om h s beimS realsed In the

UMUlze, of doubleMr pboephates*. Oamim, of their
Shemolles is staed ma the cheap of the crystalliae
stW .t- of initial compoud and oation coordinatiomal
Suabel', aceamp~ing It. It Is noted that dobydtatatiou
at 4i9zwojat5poed with te formation of free

phaspbiwi a te200619" thumal treatent
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TU CUIS i Of COMMA3 ) COMFI.E2E
IKUCTION WITH IZIS SES

M DORprauavo, B.Capello, L.C.Ansnias do Carvaiho,, Y.Perea,
* Y.Dartiguenave ,'A.L.Seauchamp

Laboratoire do Chistie do Coordination, 205 It.e do Narbonne
Toulouse 31400 ?rance

Dpartement do Chimie, UniversitS do atirdal, C.P. 6210 ,Succ.A,
Moutrial, Wu 13C 3Y1 caada

The coordination chemistry of Co3(P3 ), complens with
nucleophiles is still not well known whenc8~red to rhodivm and
irridius analogs. One reason to the variety of species present in
solution when these compounds are dissolved in an organic solvent.
The numer And the nature of these species are dependent on the
solvent, the temerature. the nature of X* of P ad on the added
nucleophilic ligand.

we epot br* he eacionof o~rPW) with Levis gases
such As ethylene, substituted atbyisnes, diplsWyacatylene,
dienes.

The first step of the reaction appears to be addition of the
nucleophile giving rise to a diamawisatic five coordinate species
which is identified at low temperature by Mepectroscopy.
Depending on the solvent, molecualar or cationic species are obtained.

In toluene, molecular Cobr()Jffs.) ooun,.ds have been
characterised by their A2% or ABC .7 patter"s, but have never
been isolated pure.

in acetom2  methanol , acetjitrile, the cationic *Mpics
(Co(L) (Pft~3  (S ,5 (L) qPle Y bo C()~OI(l.)Vhve been
identified b C, p, N spectroscopy. They hiabeen isola-
ted in the solid state as tetraphemylborate salts. Their molecular
structure, together with the characeristics of the coordinated
Levis bae" have been conf irmd by their crystal structure determi-
nation when L - C284 , C2N-2 CAU (')'

Two otber COMl species Are also present iOthe solution
(C(M)) which gives rs o(*L(N3))CMASLn
(C IN isolated and caatrzda ~f32k'b

OR3 aa;1;"a structure.

All these results will be compared And discuseed in relation
with the reactivity of these cobalt(l) species.

1. IMapelle, A.L.Beaubp, N.DartigSmnave, Y.Dartigueftave, L..lein
J.Amsr.Cbem.Soa. 1962, 104, 3"91
B.Capelle, N.Dartigeave, Y.Dartiguammv, A.L.Seauchamp, J. Amer.
Cbm.Io 19B30 105, 4W2
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CATION-SOLVATED COMPLEES 01 ALKALI AND ALKALI EARU HALIDES

WITH RIS(2-YDROXYALKYL)AEMfS

E.G. oronkov and V.P. Baryshok

Institute of Organic Chemistry, Siberian Division of the USSR

Aoademy of Sciences, 664033 Irkutsk, USSR

The interaction of alkali and alkali earth halides (n and
MY with tri.(2-hydzoxzylkyl)am.nes, N(CH 2 cBROB)3 (R . H, C03)

in aotonitril, methanol or their mixture has been studied.
Pluorides of higher alkali metals (V a K Rb, Cs) form with

triothanolamine (TMA) 1,2 adducts (1). Halides with N a LI, Na,
K (I - Cl, Dr, 1) afford with TEM 11 cation-volvated complexes

(II) If the Lon radii ratio (rX/r 1 ) ranges within 0.35-0.60.

The complexes (I) and (I) are hygroscopic orytalline

substances with the melting point below 1300.

In methanol. or Its mixture with acetonitrlle, 1:1 ll 2 -TEA
,, complexes (III) awe formed. However, the posibility of their

fomrmtion t not determined by a simple r-/rx ratio.

The UX and I 2 comploxing with trie(2-hydrozXypropyl)amine
(TIPA) Is not identio to that with TEA. The adducts formed (IV)

are more readily soluble in orgado solvents than (I-Ill)o

Tf heH a 1 5N M and ZR spectra of (I-IV) and the stability

constants have been studied and determined. It Is suggested that

the cation V in (1) displays a cubio geometry, the fluorine anion

being n the outer coordination spher.

The oomplozes (I-IT) cen be used in anion-oxchange reaotions

Instead of crown thers and for the creation of transportlng
systems controlling the ion-exosmame In cell membranes.

15
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DIFERENTIAL POLARIZED ABSORPTION IN

CRYSTALLINE COORDINATION COMPOUNDS

Hans Peter Jensen

Chemistry Department A, Building 207, Technical
University of Denmark, DK-2800 Lyngby, Denmark

Differential polarized absorption methods based on
phase modulation have in the last decade become rather
popular as a mean of assigning electronic and conforma-
tional states of molecules and complex ions. 1

The success rests on considerations based 3on optical
calculus2 and use of a photoelastic modulator. As far as
use of optical calculus is concerned this allows us to
show how mixed phenomenological effects can be understood
in terms of non-commutivity of spin matrices and how the
pure effects may subsequently be extracted from a series
of experiments with varying setting in the optical train.

Thus in principle it is possible to measure e.g. the
* circular dichroism of a linear anisotropic medium. The

molecular interpretation, however, may very well present
a series of problems. One problem is that the electric
field vector in a crystal is not normally transvers to 4
the direction of propagation. Another problem rise from
the internal field on a molecule in a crystal, so that
one in general do not observe the absorption spectrum of
a molecule to be the same in the crystal and in isola-
tion. If furthermore the crystal is linear anisotropic
the relationship between the electric field and a mole-
cule is given by a tensor rather than by a numerical fac-
tor.

The paper will demonstrate how these problems are
overcome for a series of cobalt(III) trisdiamine com-
plexes.

1. H.P. Jensen, Appl. Spectrosc. Rev. 1982-83, 18, 305.
2. H.P. Jensen, J.A. Schellman and T. Troxell, Appl.

Spectrosc. 1978, 32, 192.
3. J.C. Kemp, J. Opt. Soc. Am. 1969, 59, 950.
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SINGLE-CRYSTAL POLARIZED SPECULAR REFLECTANCE
SPECTROSCOPY ON INTENSE ELECTRONIC TRANSITIONS

Ronald L. ?Ausselman

Principia College, Elsah, Illnois, U.S.A. 62028

Specular reflectance spectroscopy is a usefu technique for obtain -
Ing polarized single-crystal spectra In thes UV through MR ranges when
high transition intensities render other techniques difficult.

Traditional absorption data may be obtained from reflection values
through a Kramers-Kronig transformation based upon Fresnel's equation
for the absorption coefficent, k a-2r sin 5 /I +ra - 2r cos 0. The
Kramers-Kronig relationship, 0 (wo) = Lce 1In r din', provides the

COT -- ot

phase change upon reflection. Good estimates of electrical conductivity
when present may be obtained through applying th optical constants
to Drude theory for electrons In metals.

The instrumentation for determining reflectance Is based upon a
polarizing microscope for ea~ In crystal handling and light imtaging 1 ,9 with standard light sources and detectors, and is computer-controlled.

Spectra of crystalline monomers, dimers, and Interacting chains
have shown well-defined spectra having sinax values from 5 x 10' to
8 x 10', as well as metallic reflection with plasma eges rising to 95%.

Polarizations of single-molecule charge transfer transitions have
been obtained, for example in the tetracyanonickelae anion where
the cesium-potassium salt provided a non-interacting crystallinet ar-
rangement and the sum of the In-plane and out-cf-plane polarizations
matched closely the solution spectrum'.

The spectra of the dimeric complex KCuC% have been compared
with the Cu Cl monomeO, and show an InterestIng, Intense new Idimerw
band. Observastion at reduced temperature (78K) gives a pronounced
Improvement In resolution.

Interacting chains of tetracyano nlckelatee.-pellaeaes. ad
-platinates provide an excellent probe of dolocallzation through a
prominent ried-shifted peak with intensities as high as *ax a 8 x 10'.
Extreme Interaction, a s In mixed-valenice tetracyanoplatinate s ads
to one-Imensional conductivity wth value measured optically in the
same range as those measured by the four-probe technique'.

2. Musselam., R.L.; Bucaher, L.C.; Watkins. B.F., Wn ho.

3. biudite 8.3.; Peatild, K.W4; Cohen, I.L.; Miaseelam, R.L.;

4. Asum, B.G.; Uusee ,RL, .W - # .V

S. Msselm, RL.; ill 155
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RLUCSOUIC ThMSITIOW IRMoSBILIZS8 IN
Or3I-SH3LL NKT8L COODIURTUN CSOD8M

Btephon P. Mason

Chemistry Department, King's* College, London VC2R 21.8, U.K.

t The Laporte-forbiften d-d or f-f transitions of open-shell
* metal Lone in largely ionic complexes acquire an electric dipole
* probability by two localieed-s"sm mechanisms, where metal-

ligand charge overlap in neglected. A first-order electric dipole
transition moment arises, either from the mixing of the parity-
forbidden with parity-allowed electron promotions under the electro-
static field of the ligands, or from transient dipoles induced in
the ligand groups by an allowed even-multipole electric moment of
the 4-d or f-f excitation.

The electrostatic field and the liqand polarization mechanizs
make complementary intensity contributions to the parity-forbidden
transitions of a given mal complex, dependent upon the rank of

* the leading electric multipole moent. The polarization intensity
contribution Is larger for electric 21-pol* then 2w-pole transitions
and, in the case of Ln(I±I) complexes, is negligible for 2 a-pole
transitions, Where the electrostatic intensity contribution is.
predominant. Cross-term intensity contributions, positive or
negative, between the electrostatic and tre polarization mechanismsare significant for 2 2-pole and 24-pol* transitions.

The ligand polariZation mechanisM covers the Ligand-hyper-
sensitive f-f oscillator strengths of Ln(III) complexes, and the
large "- dipole strengths, with an abnormal negative temperature
coefficient, of tetrahedral transition metal complexes. Par the
latter complexes of Co CII), the otherwise-anowalous neWgave sign
of the electric dipole moment ratio of t-2o -t 2 d-electron
transitions, obtained from the Faraday ;& stegts anMA C, Is
additionally accommodated by the polarization mechanism, as are

complexes.

cases, upon the anisotropy of the ligani polarisability tensor

accounting for the 6-4 rotational strengths of auiral fise-coaggi-
mate OuW) ONOMplmes and sme f-f dipole strengths in dhda
20(mR) Colmpes.

S.F. Neacet, Sttet. 6~dn 3(1960) 551
.1. Less Cma 3sas (l in) 4s.
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CIRCULAR DICIDOISE BPUCTMA IN tER SPIN-FCOt3IDDU d-4 TSBITONS
or Ca1 (ff)6 TYfl CanLRum

Mara, Women's University, %ass 630. Japan

The understanding of chiropticel spectra in the spin-forbidden
4-4 transitions of tris(diamine~chromium(In1) complexes has much
advanced in experiments and theories the l..s decade, still there
have remained some ambiguous elucidations. 1') In order to study
this subject, we examine the room-temperature solution circular
dicbrolam (CD) spectra in the 2N~ 2 Tig 4- 4A (0h) transitions of
the diatereomers, A-ICr(en) fA-aii) (S-dlamine)s)3+(x + y + z
a3) and &-, A-cis-ECr(UI 3 )2 fE-diamnen,) 2L3+, where the diaines
used are (R)- andi (8)-propylenediamine or (lR.21t)- and (15,25)-
1.2-cyclaoxanedismine.

The differences in observed CD spectra between each pair of
the diatereamers are accounted for by separability and additivity
of the configurational effect due to chiral. arrangements of three

or two diamines and the vicinal one due to puckered diamine rings
A mador symetric carbons. The configurational CD curves In the

spin-forbidden transitions of the tris- and bis(diadine) complexes
( give three peaks with alternate signs; (+), (-). (+) for A-type

complexes as similarly observed for A-tris(en) and A-ci-iismine-
bls~en) comlex**. Yleawile, the vicinal CD curves in the coreo-
upooding region exhibit four peaks; W-, (+). (-), (+) from the
lover frequency side for the (R-diamine) complexes. The former
two peaks are covered under the band envelope of the lowest fre-
quency 23ts configrational CD as observed In (Cr(L-aminoacidato)-
(on)21 2 ' system. 5)The latter two correspond to thp 2TjS configu-
rational CD peaks associated with the 2A2 and 21. +A 2 (D3 ) transi-
tions in view of the peak positions. Consistent assignmnts of
the"e configurational and vicinal CD peaks to the d=out - quar-
tet electronic transitions in D3 or D~v fied are "d In connec-
tion with the CD in the first spin-alowl 4T~ -4 transitions
on the basis of the theoretical relation, between the rotational
strengths for the spin-forbidden transitions and those for the
first spin-allowed transitions. T he CD behavior In the spin-for-
bidden transitions of [Cr(33h.Q-dIsdae)J3 + aNo the related
complexes will also be discussed In a similar manner to the ase of
the trim- and ble(diamnea) comlexes. Throgh the present discus-

4 slows, It will be deonstrated that the 212 split ccogsent, due to
the electronic transitions to the Ktasers Acublets (2A end Z) with
a sll swne of less than 100 om4 em be observed by room-
temperature CD sswemeato in solutions.
1) miseki, B.; Eisha, J.4 SMdaura, Y. loar. Ohem. 197, &

2) Klas, 0. L.; h'itt#Ai, R. 0.1 Ilehaztaem, P. S. mnarg. OM.

3) Iumune D. S.; Wolr, T. Ma* Ohms. Moand. 19, Ali, i.
1.) daises, On; QUeA, lans U. Imorg. om. 1161 16~ 33

K) buk, S.; Ito, X. W&Ud. Ohms. Soo. Jgm. 1W&.j,2.9

1571Wi
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DETAILED CORRELATIONS BETWEEN THE LIGAND TO METAL
CHAM~E-TRAJ4SPER (LNCT) SPECTRA OF Cu(II)- AND Ru(III)
-IMIDAZOLES AND IMIDAZOLATES * ELECTRONIC STRUCTURES
OF CARBON BOUND Ru( Ill)-IMIDAZOLES AND IMIDAZOLATES

Karsten Krogh-Jespersen arnd HarveY J. Schuaar

Department of Chemistry, Rutgers, The State University
of New Jersey, New Brunswick, New Jersey, USA 08903

The published ILMCT spectra of Ru(IIU)-imidasole
and Ru(I).-imidazolate species are more fully interpre-
ted. intensity and energy shifts resulting ro (a) i
gand alkylation at ring carbon atom, (b) ikg isomer-
ism of the imidazole ligand (Ru-C vs.* Ru-N bonding), and
(c) deprotonation of either the N- or C- bound ligand
are accounted for.* On the basis of semimapirical MO cal-
culations, a rationalization f or this novel linkage iso-
merisation reaction of flu(II)-isidazole omplexes is pro-
posed. A number of poorly explored aspects of LHCT in
model and native Cu(iI)-imidasole and Cu(Ii)-iniftsolate
chromophore are better illuinated by the results and
analysis of the RuC III) analogs. *W [NC setra for the
CWIT) and Ru(IUI) completes consist of excitation* from

* upe ocuie ligand VEoritals to the sole g ANJ metal ion 4-vaac and thus reflect the electrMIC struc-
ture of the lgns

1. M.P. Tveedle and H. Taube, Inorg. Chem. 1962, ;19
3361.
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OPTICAL ACTIVITY OF TRANSITION METAL COMPLEXES: AN
ANGULAR OVERLAP MODEL FRAEWORK FOR COMPUTER MODELING

Patrieft F knggar4

Department of Chemistry, North Dakota State University,
Fargo, NO 58105

The Angular Overlap Model is a particularly convenient
vehicle for optical activity calculations because of the ease
with which the exact geometry may be used to express the 1i pa
fildW potential. Our work conenotrates on the five arrow lime
components of the (Oh) 2E0 and zT10 bands of Cr(III) comlexass
because of the unambguoug assig,;nts of sign ad magnitude
which are possible. Broad band CD spectra ame invaraly compsed
making detailed interpretation difficult.

Our treatment includes full configuratimn interectiom within
the d3 manifold, and allows evaluation of spin-orit cooling
and. other ligend field parameters on optical activity. Of parti-
cular interest is the overall question of dissjinetry. 1Tere are
actually two factos. of importance here: the dissymetric
a rrangement of the entire molecule, cad that of the stem bhed

4- to the metal ion(which are the only -m appearing in the Ige1and
C ~field Potential). both my contribute to the croatia. of nentore0

electric dipole matrix elements, but the latter causes extensiveI mixing, which appears to have an even larger efflect enm tatory
strengths of the bonds in question. Thus a Cr(L-L)3 complex is
calculated to (and of Course, does) possess optical activity
even when the L-Cr-L bond angle is 900. But the rotatery strengths
increase, especially for the spin-forbidden bands, with
departure from orthoaxiality. Conformational isomerism can also
be explicitly handled.

The broad spin-allowed bands can be well enough fit with a
first-order perturbation expression for the rotatory strength,
but a second order expansion is necessary to approach a lood fit
to the signs and magnitudes of the spin-forbidden banmb.
Unfortunately, this has as a consequence the proliferation of
fitting paremeters.

l.F.S. Richardson, Iri. ahn. 1972.11.2366.
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FOM~ER 2RMSKOCU £LECIUQIC CIRCULAR DJCJhBOWN1
USIAG F1WA)ThMAL DEFlicCH W M GS) bE 'scnON

I~mardA..Pn~ A. Caudea ftwoaameo Dm141. Fournier

Departmnt of Chamiatry, Dunke UniVersty, LDwhan North CwoM4aa UA,
27706, and Lborsaire 'Optlqus, Physique, Rede, tqiwm do Physique
et cm OMde Ioautrlels, it, rue Vaupelie, 11001 Perl% Framee.

7We measurment of the etronlo elieniur aielsolam (CD) of
strongly absorbing sa/or light soattering sellas using the cothes
advmntages of fourier transform lateuforometry and plsstothermal

a commomi latoeafem %11l be gtm,~ In this vm low, frequamsy

Meprobe lo o etroby aposition mivedtcousn
strana lbx of *f lest).. War- WU. This woric brings togther the

strong~~~~ th fpeiu ffre And 11ivstrates the potential of the
methe for obtaining epiA" ootMty ata othewbe difficult to vasswe.

CD spectra have beew measured of transition motal oomm In
single etystak ena in powee amo the Gets eetgar*4 whore possible to
those obtained by tranamshon tebiqae vsins dilute amplm.
40bmlat. to aste am sutes uwertea matolis will be oiesa.

1. IL A. Phos, & CQ Roek sea I. C. bbumau AGS Synoa Series,
no. III, v 310, low
2. V6 Fuier, A. C. SOseer =0 J. 96s6 AWLI CPU. 19S, II 14.
3. A Dibamre A. C. fteoara a D. Fusioer, AMp. Opt. 1061, IA&
4281.
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TUKABLE SOLID STATIE LASERS BASED ON Cr(III)

4 _42FLUORESCENCE

Leonard J. Andrews
GTE Laboratories Incorporated. 40 Sylvan Road. Waltham, obsachu-
setts. USA 02254

When the Cr3+ ion is placed-in a sufficiently low octahedral
ligand field, broad infrared photoluminescence from the *T2 elec-roni~c love) can often be observed. In many Ionic crystals, this
9 AA2 transition Js purely radiative; that is, the fluorescence

quantb efficiency Is unity. In 1978, this transition ws used todemnstrate twfirst tunable Cr3+ laser, 10C3 (hmiea
alexandrite).1 The alexandrite laser operates well in spite of thefact tath gadfe strength it the Cr34 site causes the
%T2 level to l ie 800 cm-J above te9 n aeol 9Owapopulation at 300 kc. Since the announcenent of alegamirite, wet
and otherushave been developing hosts in which the %T2 lies nr
Catically lower than the RE. The figure below shows Spontaneous

uorescence and untuned stimulated miission from such 0 hosts
Gd3ScZ(6a04)3 Or SSI:Cr34 We have been developing two types of

OaV QGQ.Cr3 spotam*4 T2JA n~l~ece ad ISif

tq I f..M
*1 ~ , .&

111 01al 19 J
2.PTKaW ; ~ A.F01i, n A "IkI M J

9"FiL n.0 JI
3. 0. Pro ,Nw A.khM .VV aotvI. k -

b#W _'*A JV t (n

'a6

_-MMW
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CHROMIUM (III) BROAD-BAND QUARTET-QUARTET LUXMNSCENCE
IN GLASS CERAMICS WITH HIGHER YIELD THAN IN COMPLEXES

Renata Reisfeld*and Christian X.J~rgensen**

*Enrique Berman Professor of Solar Energy .Department of

inorganic Chemistry DHebrew University jerusalom,Iara@l
**Section de Chimie ,Uiiivirsitd ,CH121 1 Genova4 ,Switzerland

A-third of the 120 state1 of 3d 3 have S=3/2.1n octahedral
1ymmetry.$he groundstate is A ,and the excited quartets
Tr2g and T1  provide rather iftenseuspin-allowed absorpqi-

on 2bands. '
9Th. transitions to the two lmoest doublets E

and 2T I:(almost :oicifiiW~they may also produce aa a9Ited structure of 2 T 2g in the red)are weakbut fjziro
The floecneo nteruby and in Cr(CH) is well-
known ,and has almost the quantum yield I ne fa orabll
conditions.In the Tanabe-Sugano diagran~tho crossing of Tg
(the centre of the broad band indicates IMe suib-shell

t energy differende,&also called 10!1)and 2 occurs at the
ratio(calledligand field strength by Schiffes)AI/B close
to the value 21 predicted for well-defined t2, tnd t 2 9%

Some Cr(III)complexes show emission from T

f or ligand field strengths below the orossing-poill (or,
slightly above,1lloving for vibrational dc-excitation) butI it is very weak and usually only observed ky strong cooling.

The broad emission band would be quite usefill for planar
luminescent concentrators of solar energy lcombined with

A' photovoltalc silicon. Octahedral chromiphokes Cr (III) O in
glasses do not show quanum yields of T above 0.17 I
lithium calcium 4silicate and 0.22 in lithium lanthanum
phosphate glass .The mechanism of non-ra4iat ive do-excita-
tion is not similar to trivalent lanthanides and seems
related to vibrational amplitudes of the quartets.rn colla-
boration with Drs.M.Ish-Shalos and A.Iuch,Ierael Ceramics7
and Silicate Institute,Bai90DO.020alar Cr(1II) in glasses

7

(sole %)S8 7810 t16 7A1 0 s17.0"got6.7Tid and 70.2SiO t
15.OAl 0 3 t.45a~s7. lidtUSTi0.t1.1ib0,.5.3s 0 moltl
togethr at 1"900C Wer 0~own"apWK lat titment to
form transparent glass ce~amis bontaining microcrystalli-
tee of spimel NWl -c t4 old a 9 its goali Cr 0~ respec-
tivisly.Yje rel~tvbIt f''(os 1  oonad
(weaker.) Rw mion fl.44 70 OWULD def~sQ m~ltwWv

SprlnqqrVerl q,90'li1 and New York. 196.
2. R.LV.ShJ.zaanRWtk.,qh3 t7.97A1 4 .

S.
6. I.t, ft * '4 omit "004t, *t#A04

vare Ikkethe. Sp -si.1n aid Masi iowk#177.
7. L'ifl,~slY3G~fbC A.Suach I .sh-Uhala,

ches. Phys. Lett. * sawtted,
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ucOSOgNVc NMxI= Or in Mzcfu=c MMIu
0r 0C1CI 4 AND ITS PARAULELS TO TME SLU COPIE

AMIY3 SITE

Kevin W. Penfilid, S. 1. Dsojardins, S. L. Cohen, Andrew A.
Gevircb, Edvard I . Solem

Stanford University, Department of Chemistry, Stanford,
California 94305. USA

Our group has been extremely Interested In electronic
* theoretical, and spectral studies of the CuCi " complex ber-

cause of the relative simplicity of Its g;ek~ric and *Ile-
treBie structure end for its utility y~a spetral analog to

* the Biua Copper Active Site. This d , .se hole complex to
found In a variety of geometries raning from flattened tetra-
hedrai (D 2 ) to squars planar (D ), Dimeric units (Co Cl ' )

an aso fructutally defined. 41;:" higbly s4lmmtril 4f06-
plae provide excellent systems for correlating changs In
electronic structure with changes In geometry. A combinstion
of polealised single crystal optical absorption, reflectance9and x-ray absorption 9petroecopy. variable energy pbotoelec-
tros spectroscopy, 311, variable temperature NO~, and MY,-Is
-SW theoretical studies have bee* used to study the ground
state vsvefusctioa, ofI f-d mad CT excited states q f & variety
of CuCI- complexes. * Parallel results on the electronic
structule and boldist in the blue copper active sites will
aso presented.

Isfersoce.:

1. B. It. Desjerdine, Z. V. Pemfield, A. L. Cohen, 1. 1.-
Mss s ma" sad. 1* 5.lms, . Chem- 103._ 45"0

2. J. S. Raba, It. A. Scotto 1* 0. k1dgme., S. Ovnuibe, 8% R.
9esjesding end 1. Z. Selasm, gw 12L -im J16 595

3. KL. V. P00f4eld. &*.J G.aye, 1, 6. U WaaeLiab, V. C.
Eickmas, V. A lottie, 11. C. Fresmam, ad . 1. ISlm, .
Is gJL goe. 103.L 43(1)

4. K. W. Penfield, A. A. Gewirth, R. I. Solomon to be
pubished.
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THEORETICAL STRUCTURE ELUCIDATION OF SHORT LIVED TRANSIENTS GENERATED BY

PULSE RADIOLYSIS OR FLASH PHOTOLYSIS OF PLATINUM CHLORIDE COMPLEXCS

H.CHERMETTE1 , A.GOURSOT 2, E.PENIGAULT 2, N.CHANON and W.L.MALTZ

1- Inst.de Phys.Nuclalre,43 Bd du 11 Novembre 1918, F-69622 Villeurbanne

Cidex, France

2- Ecole Nat.Sup.Chimie, 3,rue bearner, F-68093, Nulhouse Cbdex, France

3- UniversitG d'Aix Marseille, rue H.Poincars, F-13397 Marseille Cidex,France

4- Universitt of Saskatchewan, Saskatoon. Sask, S7N OWO, Canada

Relativistic MSX* calculations have been performed on Pt (il) models of

transients generated either by pulse radiolysis of PtC12  in water or in NaC1 so-
2- .Cluae lelutions, or by pulse radiolysis or flash photolysis of Pt C16  Calculated elec-

tronic structures and charge transfer absorption spectra have been obtained for

Pt C14 0 Pt C1 -  Pt s Cl5  Pt Cl4 (ON), Pt Cl4 (o2)(Ho".
Pt C15

2  , pt C13 and Pt Cl4 " with, when necessary, different geometries and/or6 4
bond lengths.

The comparison of the theoretical values with experiment suggests

i) the common species generated by pulse radiolysis or flash photoly-
sis of Pt C 2 -'is probably Pt (;1 (04.) although the possibility of6 C 4 h
wekly coordinated apical 1igands cannot be ruled out.

ii) the short lived transient generated by pulse radiolysis of aqueous

solutions of Pt C1" is best described as Pt C14 (O)
3 , while the

transient species observed In chloride medium (neutral or acidic)
my be Pt C13- with moderate axial bond lenghts elongation.6r

164
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COORDINATIUN CMMNMYi U THE CMUCULUM DN POITUGAL

J. o.CABRAL
Teculdade do Ciinciaa, Universidade do Portot ~~~4000 Porto, Portugalwiharedf:ne nbet:

Coordination Cheitry is taught at practically all the Fortu-

ge*Univerities, atog ihlredfe** nbet n
dept ag Universities.

At the bachelor's level (first three years) it is generally
included in Inorganic and iAnltclChemistry couree.; a ane

independent optional sbetthsincluding formal teaching and an

appropriate research project.
At the graduate level (N.Sc. or Ph.D.). students will join a

research group. it is at this level that Coordination Chemistry

le finds its strength in Portugal, where there are several groups on-

aged in research of mood standard.
?be wain featsres of Coordination Chemistry in the curriculum

in Portuguese Univerities will be described, with special emhasis

on the University of Porto.

161



MP15-1

COOAKT() ANIEIE CowLEXES AS WEERSIBLE ABSORUER
OF OXYGEN - STUDENT EXPEUMENTS IN HIGH SCHOOLS

Kazuko aqua, Isamu Otsuki, lou lshiyama and xazuo Saito

College of Medical Sciences and Department of Chemistry,
Faculty of Science, Tohoku University, Seandai 960 Japan

Cobalt(II) ions in aqueous asnniacal solutions are readily
oxidized by molecular oxygen to binuclear cobalt(III) cosplexes:

3"5 + 02 * [Co11 3150 2 COI 11 315

which are decomposed in basic solutions containing A to give
Co(II)DTA and 02:

4+ 3- 2-+
tC(11) 5 02 Mo(4H 3 )5  * 2 HedtA --* 2 Coedta + 8 4113 + 231H40 4(2)

We have attempted to utilize these reactions for st ent experi-
ments in high schools.

Estimaticn of oxygen content in atmosphere: The uptake of atmo-
spheric oxygen by the aqueous mixture of CoCd 2 , NH3 and NH Cl
according to eq I was measured volumetrically by the use 01 a syr-
inge and a disposable 3-way stopcock. The reaction was quick and
reproducible. The remaining gas in the syringe was collected and
tested for the absence of oxygen. The solution in the syringe was
then mixed with an EDTA solution in another syringe and the liber-
ated amount of oxygen (eq 2) was measured. The experiments were r
performed by ca. 200 students in classes and in club activities in
2 junior and 6 senior high schools. The results are as follows
1. The oxygen content in atmosphere thus determined was in the

range of 19 + 2 6, and the recovery of oxygen by Reaction 2 was
in the range of 100 + 6 %.

2. The reaction sequenc I and 2 is understandable to students and
arouses their interest to transition metal coplexes.

3. The experiments are easy to handle, involve no danger, can be
completed within SO *in, and sem to be very much suited for
student experiments.

Auplication to subjects involvng r of biological interest:
The above-mentioned procedure for the estimation of oxygen content
am be applied to various other subjects:
1. Evolution of oxygen by the photosynthesis of green plants:

SpaYS of some needle-leaf trees in a polyethylene bag filled
with C02 are irradiated by an electric lp. After 30 sin, the
oxygen content of the gs in the bag is measured.

2. The catalytic evolution of 02 from 3202 by catalase of animal
lvers: he catalytic re cm be-followed by measuring the
volume of oxygen.

3. The oygen content of the gas left after a*sution: A candle
is burned in a stoppered flask. After the flos has gnae out,
the mygen content of the gas left in the flask in detemzined.

1) . . tilkins, Advm. Chm. fer. 1971, L0, Ill.
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TUE INPORTAICE OF COOIDINATION CEEWISTRY

AS A DISCIPLInE PROMOTING TIE INTEGRATION
Of TIE UNDERGRADUATE CURRICULUN

Ernest. Giesbr oht, Anm Maria C. Ferreira and eanrique

3. Tons

Institute do Qufmica, UniversLdade do $io Paulo,
CP 20780, $io Paulo. SP, ransil

Coordination chemistry can have an exceptional role
as a discipline, by promoting the integration of the
undergraduate curriculum. Because of its interdisciplLn-
ary character, many of the fundamental concepts in
chemistry can be dealt with In a broad sense, providing
an unified view of the problems.

Symmetry, stereochemistry, electronic structure,
magnetism, spectroscopy, thermodynamics, equilibrium,
kinetics and photoehomistry are typical subjects which
have been taught in this way, in a coordination
chemistry course, at the University of lie Paulo (Bra-
ail). Scheduled regularly at the third year level, the
course offers an unique opportunity of teaching and
praeing synthetic, analytical and instrumental
techniques. Theory and laboratory have followed an

funified approach, covering the basic aspects of
coordination chemistry, metal ion catalysis sad hi-
Lnorganic chemistry.

The limitations faced by the third world have
required the development of simple and convenient
techniques, using imepensive materials. leseare tn
this area have improved the toching of eoordination
chemistry, generating now, alternative experimental
approaches. Sone typical suttessfl eustpleo have been
recently described in the literature.1'2

1. A.U.C. Ferreira and 8.. tone, OntalaIjyag. , 1982,
, 131.

2. N3. lom, L.E.C. Ferreira and V.I.L. OosrLo, .

SM. W.. 1983, U. 600.
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2U CONOIP OP VIRNIC IN!U!ION IX IU

CUR =A01XI OP COOMNAMION CHETEMr

I. B.ermaker

Institute of Chomistry, 277028 Kishinev USR

Among the achievemnte of the theory of electronic
and molecular structure in the poat quarter of the oentu-
ry the development of a new concept, the concept of vib-
ronio interactionsI, which gets over the separate de-
scription of the notions of electrons and nuclei in the
adiabatic approximation by means of taking into account

explicitely the -xing of electronic states by nuclear
diAsplacements, mos to be of primary importanoo. It is
most easential for systems with relatively (but ebsolute-
ly not necesarily) olose in energy electronic statese.g.
coordination cmpounds (or when thee are chenges in ele-
ctronic population of molecular orbitals (NO), e.g. by
coordination), and allows to explain from a oamon point 4
of view (and to predict new) effects and laws in all the
area of modern chemistry and physic. of molecules end
crystals, including roently diacussed problem* of stere-
ochemietry and orystal cheast y, reactivity and chemical
activation, eleotzon-oonfoxmnational transitions in biolo-
gic satema. !te usual presentation of electronic and
molecular structure In the Curriculum Is based on the
adiabatic approximation resulting in a restricted stereo-
type thinking In which the origin of important details
concerned the Influence of electrons on the nuclear con-
figuration, d-nadoe and trensfomationa is lost. Tbe con-
capt of vibronio interactions Is devoid st this falt end
gives a key to the correct underatanding and formation of
a more adequate way of tklnking in chamstay moet iloz-
tant in the Ourrioulum

1. I.L.ersuker,!he Jahn-!eller Wfeot and Vibrondo In-
tersitiona in Modaer Chemistry, Plem PresN...1983.
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PACICAL APILICATIOWI OF COODINATION COMPOUMS

Ronald D. Archer

Department of Chemistry, University of Massachusetts, Amherst, NA

metal coordination oonposnds are important throughout
chemistry, both basic and applied. Too often chemical educators get
to involved with discussions on the basis aspects of the subject

(egvaried steroaahemietries, Isomer possibilities, simplified
theories. thermodynamic stabilities. and reaction dynamics) that the
practical spects of the subject sre sot caoered at all. Students
appreciate hnowing that the chemistry which they ate studying has
importance outside of the classroom. too.

Preformfd ohelates are stilixed is a wide variety of
applications. To illustrate. lanthanide F-dlketomatos have found

* uses as lasers, antiknock petraoum additives, and MR shift
reagents. Coordiation compounds Serv, as catalysts, both
easymatically and in organic synthesiss and new mael-containingI enzyme and atalytically-active synthetic coordination compounds

* are reported fmnguctly. The latter include both homogeneous and
anchored catalysts of both mooler ad metal-cluster types, as
well as elites and photoative catalyst*. Coordination compounds
are nsed as therapeutic agents. bactericides. fungicides, dyes,
pigmes, photographic and litbagraphic reagents, moisture
indicators. and petroleum additivesi for polymer stabilization,
electroplating formulations. and ion-selective eleced*$. Potential
applications include oomples for artifical blood, solar energy

oonversion. Ste. The list could be expanded further.ILigoods have practical application., too. A nsubr of
pharmaceutical drugs age available which cas estract metal ios from
biological tissue. Other lig8nde arc used as bactericidoe.
fungicides, and disinfectant. Metal deactivators include ligands
which can prevent gum formation in gasoline or rancidity In hatter.
gamy analytical methods involve the selectivity of liga246 for metal
ions. Again the list scould be expanded.

Conversely, metal lons sun interect with natural or synthetic
chemicals whish have ligating functional groups. metal loe, either
as ompNounds or semlee often stobiliac or otherwise modify
polymers. dyes, and other organic and inorganic wastecs through
coordination.

1. W.D. Archer. Cetordisatln Compounds.* in Kirk-tWr:
Incyelopedia of Chemical Tochnelegy. Srd Iditien. lobs Vitl and
Sons. Ise., Mew Tork. 1979, Vol. S. pp. 764 - 797.
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COORDINATION CHEMISTRY IN THE CURRICULUII

WHAT SHOULD BE TAUGHT WHEN?

Stanley Kirschner

Department of Chemistry, Wayne State University, Detroit,
Michigan 48202, U.S.A.

One of the major problems facing those concerned with develop-
ing curricula for courses that will include topics in coordination
chemistry is the selection of appropriate topics for the various
levels of instruction. In the USA topics in coordination chemistry
are usually included in the first-year (freshan) chemistry course,
as well as in advanced undergraduate (third or fourth year) courses
in inorganic chemistry. Coordination chemistry is also included in
advanced courses given at the graduate level in most US universities.
At the First-Year Level.- (About 5 lectures + qualitative analysis +
tbo 4-hor laboratories + qualitative analysis lab.)

Included in the first-year course in general chemistry are
introductory topics in coordination chamistry, including namencla-
ture, definitions of Important terms, bonding in complexes, struc-
ture, IsomerI m, and elementary A.O. and C.F. concepts.
At S Junior-Senior Under"dto Level (3rd-4th year).- (About

* At5 lectures ' 80 hours at lab.) Lee....... .(o
Usually Included in the courses at this lavel are an historical

introduction, bonding theories (A.O., N.O., LFT, VSEPRT, etc.),
optical activity (ORD, CD), spectra and structure, thermodynamics,
stability, reaction rates and mechanisms, and a few special topics
(e.g., biocoordination chemistry, "sandwich complexes", metal-met41
bonding and cluster complexes, etc.)
At the Graduate Level .- (About 45 lectures)

Included in the courses at this level are advanced topics in
coordination chemistry, including absolute configuration and con-
forition, MCD, pt-complexes, bridge complexes, catilysis spectra
I nterprettion, n, pr, group theoretical concept, bielnorganic
topics, etc.
Piehboratory.Synteses normlly constitute the most important part of

laboratory courses that Include coordimtion chemistry, as well ma
fth resolution of racemic mixteres of dissymmetrc compleuis,

d dterMnation and interpretation of spectra of various kinds (ORD,
CD, Pe, ir, x-ray, uv-vis, etc.). Further, the synthesis of
various types of ligands may also be included, as well as a special
project, such as synthesizing a complex and its liganft, deter-
miwing Its various spectre, and determining its vrVctw .
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COORDINATION CHEMISTRY IN THE CURRICULUM OF INDIAN UNIVERSITIES

HL. Nigam

A.P.S. University. lava, (M.P.) 486003, India

Coordination compounds aro finding increasing urs in biological.
medicinal end Industrial catalytic procesuses. Coordination chemnistry.
therefore. has of necessity become an integral part of Chemistry curricu-
lum at the university level. It is being taught as a special/optionhl/course
paper In every Indian university at the post graduate level.

To the normal contents of coordination chenistry relating to struc-
ture, synthesis and reaction dynamics, topics like reactivity of coordi-
nated igands. the study of metallo enzymes, the study of metal encapsu-
latern using mnacrocyclic ethers and cryptands have widened the scope
enormcously.

The Ideas like that of vertical bonds. sandwich bonds and/or bonding
of a whole molecule have posed a challenge to the ingenuity of the
theoretical chemnist. It is this multifaced growth of the subject that has
led to some confusion as to proper scope of the subject of coordination
chemistry. Whether Group theory and Graph theory should necessarily

form a part of a course In coordination Is not clear.
In the Indian universities' curriculum there is a lot of disparity in

course content. The situation shall be analyzed in detail.
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A NEW ASPECT OF HYDROLYSIS OF METAL IONS

Michael Ardon and Avi Bino

Department of Inorganic and Analytical Chemistry,
The Hebrew University of Jerusalem, Jerusalem 91904, Israel

In 1907 Alfred Werner defined the hydrolysis of metal ions as a die-
sociation of a water ligand into a hydrogen ion and a hydroxo ligand.1

Accordingly, the product of hydrolysis of a diaqua metal salt such as
trane-[Co(en)a(H2O)JBr2 was formulated as a 4hydaxoaqua complex,
trms-tCo(en)(HaO)(OM)JBra. This universally accepted formulation
requires the existence of two distinct oxygen ligands, OH and H20.
One should be able, at least in principle, to distinguish between the
OH ligand and the H20 ligand in the structure of crystalline
hydroxoaqua complexes.' Werner distinguished between monoteoiear. and
po4,moeZav products of hydrolysis. In the latter the metal atoms
are bridged by oxygen atoms that are always coordinated'
d iway to two (or three) metal atom. This 0 atom may, or may
not, be protonated, forming a w-hydroxo or a P-oxo bridge respecti-
vely. All polynuclear hydrolytic species investigated or proposed
since 1907 possessed this direct M-O-K bridge.

lWe discovered a new type of polyauclear hydrolytic products of metal
ions. In these species neighboring metal atoms er" not bridged by
one 0 atom but by a h4 vdon oxide ligand HOa. This ligand is
formed by a strong ( >100 KJ) symmetric hydrogen bond between an OH
ligand of one metal atom and an HIO ligand of the other metal atom.
It was first discovered in trinuclear clusters of Mo and V 1a
later in classical hydroxoaqua metal Ions.' We conclude that Werner
erred in assigning a mononuclear etructure to "hydroxoaqua" ions in
the crystalline state. The socalled ois-hydroxoaqua ions ar diners
bridged by two HoOt bridges and the socalled tMm=-hydrowoaqua ions
are polynuclo chains of metal atom bridged by sinle H,01
ligands. Such diners and polymers also exist in aqueous solutions
of "hydroxoaqua" ions. "Olation" reactions in the solid state and
in aqueous solutions proceed by elimination of water molecules from
HoO bridges, accompanied by formation of OH bridges between
metal ions. Some rwdom reactions in aqueous solution may proceed by
cleavage of an HoOl ligand bridging the oxidi ing and the reducing
ions. The net result of such a process is an "H1 atom transfer"
mechanism proposed by Silverman and Dodson over 30 years ago.4

1. A. Wermer. etr. 1907, 40, 272-287& 2103-2125; 4484-"411

2. A. Dino ad 0. Gibeon, J. A. Cham. So. 1902, 10%, 4363-1388.
3. N. Ardon and A. Dim, J. Am. Chem. 3oc. 1363, L26, 7747-7746.
4. J. Silvrmam and R.11.J. Dodson, J. Fays . chem..fl , s,

016-652.
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TUI6-01

LO-TEKWATUZ PNTOC(IKSTRY AN SPEIROWCOPY
USING POLARIZED LIGHT

J.J. Turner and M. Poliakoff

Department of Chemistry, University of Nottingham, Nottingham, UK.

Lo-temperature techniques such as matrix isolation and the use
of liguid noble gas as solvents have been shown to be of value for
the invetigation of photochemical orgamometllic intermediates.1
Host studies have involved mononuclear species (e.g. Cr(cO)6);
binuclear species present increased difficulties for interpretation.
Thus techniques which provide additional infoumation on photochamical
machanims are welcome.

2
We have demonstrated the value for organoetallic and organic

photochemistry of a combinatioa of matrix isolation with photochem-
istry and spectroscopy using polarized light. In this technique -
a development of Albrecht's 'photoselection' - rendcaly oriented
mattix-iaolated species are photolysed with plane polarized light;
both parent copound and photeproduct are then eLmamed in the
Infrared and 1W/visible regiomnwith plane polarized light. Evidence
is often found for 'dichroic photodepletion', 'd ehroic photoproduc-
tion' and photoreorientatiou'; this lecture will sbow how these

( effects can lead to Important deductions ,cenMiU photochamical
mechnim.

Recently we have been extending the technique to polynuclear
species and the results of these experimuts will be described.

1. see e.g. J.J. Turner and M. Poliakoff, "Photochemical Inter-
mdiates" in tnoai Chemistry To ts the 21st Cenury,
ad. X.R. Ciaiomm, ar. h. So., 1553.

2. e.g. J.K. lardett, J.X1. Gryhaoski, R.N. Peruts, N. Polieoff,
J.J. Turner and .P. Tlrer, !A o n-- 1978, ZI 147;
M.S. Bird, I.1. Dmkin, R. Maker, M. oikoff and J.J.
Turner, J.. C-h. Soc., 1981, 19) 3790.

/t

,1,7
174

i "'. ...... ....... . ...... .. .p r



TWa16-1

LIGOID-TO-WTAL CRM-TRMSNIITSD STAID

UZACTIVETY 07 WTAL COMWLIUS

David R. Tier. Alice S. Bruce, Mitchell R.N1. Bruce, med Ned silavwe.

Coltubia Iaiversity, Department of Chmitry, UN York, 3.!. IOO27

The lismad-to-metal charg-trasfr CUE! excited state roe-
rivilies of the f*llUmft$ complexes move studleds Cp2UO (*ft,V;
CPn L-C R ). CP2TX (1-Cl, Br, I)- CP2MNS 2 , Cp2 TlSt$, (CPl"o 2 )2 ,
ind(COO)'5 UsTh U=C absorption bands In these complexes wets

titdwh the aid o~f self-coaslaet field-Jg-acatterd-wavo
molecular orbital calculations. Ths following results awe general
for the complexes above: (1) INET excitation leade to intermedi-
at** or products In which reduction of the metal center has oftured;
(2) LOU charge-traisfer excitation leads to clearale of the N-L
(stngle) bond; (3) L -.11 cberge-trasfer excitation does tat lead to
N- L (double) bond cleavage; and (4) UET excitation (in whith the
ligmed to a chelating ligmd) lead. to Inefficient cisuage" of the
N-chlat. bonds.* In comlexe with N- L double bonds, the L. atom
is susceptible to nucleophila attack In the excited state. For
example, In the reaction of Cp,2!bO with %U~ the-roducts wre
(Cp 2N) and 0fl3 Useaful oxyim atomt ttdster reactions utilizing
this principle wfil be discussed. Although slectrephilic attack1 at the metal center Is anpgested by tbt obarge dfevihueion in the
IJ~t excited state, we hae" not found this to he me iUportsat
process in the reactivity of the comple*e# above.
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WAVU.U-ur PUInMUo in gon "I(UI) pIOTOIIMMHM

Mazy A. Jmieson, M .uro Wastri and jVill e

Department of Chemistr7. Concordia Univez ity. 1i55 del~isoa-
nesve Blv4. West, Noatrtd2, Qufoec, CANAM, 13a 0

A eontinuing controversy in the p3ktOhmistry end Ohtoaics
of Omism(zII) omplexes centm aroun Um s9pecific ro.(s) pl-
e4 % the excite4 quartet a doublet eoited states in dfining
the pbotocbhesal Ubhaviour. fte issm is further compliceated b
the qmstims of prompt reation ftm mowelaxed excited stas. and
back intersystem cossing fro the vibrations" relaxed doublet to
the reax*d quatert (see S ImN). Rectivity modes m or m not
be different from states vith different spin matipticities and

different extents of theralisation. Only
evbre the pbotachmaiel behaviour is
XU~OW in sufficient detail vuld it

be possible to make photopibysical
distinctions.

d l In ts case at Cr(b)3
(bpw a 2,2°-bipyridine)

1W in ajus solution, a model has
. -vee to account for a rather

S-- extensive wray of experimental results.
According moti odel, the vibrationly

relaxed lowest excited doublet states (2TI/'3)
re Populated by wTly quantitative inter-

system crossing from the short-
DISTMIO lived quartat stae (4 2 ) with

back iatersstem crossing not being an imrtant procs .
;a a study of the photoohemistry of Cr(eft a M) 2+ Balseni

at 61. nte" that in the ram"e JO-50 m oth 4 @M #a
indePOsIGdet Of &vOave'-gth Of eXCitation, but roe teh

as. 530 M. I*se taken to man. that m tmadN rs
-is ow entirely ftro the SM quartet state.IN, we ber, recently tiatd the amlanat Ae (313-

00 M) or the "altale (NO,) en4 mqusaehable (40.) m

yields as Well a r,. IbseeN ~ ~a tttr
to the dots'-lived, elusi e stae seeue ftmW m elsed
level i oeatitio. with vibrttmal relmasica ma p mop Lea.

(I) Visiting Scientist, Iunimity o mp, Itay.
(8) A. D. Ose oed. bm. Bev.. I, (11).
(3) ,AJuiesesm , .erpoe. md N.Lbtfta. Cos".beft.U.,

Um 111fte).
() V.lsemi at -.J 'W.S., A. 1M3 (W ).
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TUaL6-3

PHOTOISOMBRXZATION AND PHOTOCHEMICAL ANMINE LIGAND
AQUATION AND WATER EXCHANGE 01 THE ISOMERIC ANMINZAQUA-

CHRONIUM( III) COMPLEXES

L. Mensted and 0. Monsted
The Royal Veterinary and Agricultural University,
and
University of Copenhagen, Copenhagen, Denmark

All 10 members of the series of3pauiineaquachromium-
(III) complexes, (C(N ) (OH) -I x -6,5,cis-4,
trans-4, fac-3, mer-3, ___s- 2Ans-2, 1 and 6Tare
R-wn This series-of complxeiW- well suited fora
systematic study of influences from the non-reacting
ligands on the kinetic behaviour of octahedral comn-
plexeR, laid we have earlier studied the thermal react-

The photoinduced reactions of these species have
been studied by irradiation in the ligand field bands,
and the complex mixtures of isomers, which results have
been identified by the combined usaG of ion exchange
chromatography, visible absorption spectroscopy and
mass spectrometry. This type of data have been used toI evaluate quantum yields, by a new numerical method in-
volving integration of coupled photochemical differen-
tial equations. This approach has allowed a reliable
determination also of minor products, and this has been
of value particularly for a characterization of the comn-
plicated reactivity pattern of the tetraasmines-, tri-
asmines and diamines. For these spectes photor-isomeri-
zation and photochiemical vater exchange dominates but
loss of coordinated ammonia is also significant.

The data will be presented in detail and impiicat-
ion* for current theoretical approaches to a detailed
mechanism for these reactions will be discussed.
1. L. Monsted and 0. Nonstedv acta Chem. Stand. 1980,

A34, 259, and references therein.
2. L. Nrnisted and 0. Kensted, Acta, Chein. Scand. 1962,

- * A36, 365.
3. L. Nonsted and 0. Nensted, Acta Chemn. Scand. 1982,

A36, 555.
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?UWTOSDLV1LYSIS NICUS OF UUOZOIWI) COMK.E133
UC*ISTIC IWOUX&TIOU FmO TU zPPCT Oa pUgUS

U. Ruoter, S. Wieland, V. Veber, R. van 3341k and U. Kela

Institute for Physical Chemistry, UsIveity of Frankfurit.

Robert Mayer Str. 11, 6000 Fraakfurt/Maiii, MG

Pbotosolvelyai. roeetis of peeteammas cesples of Itb(III) go-

nrally occur according to the reactions

Ih(U3 )SL8(+ + +m
Rb(=)3L 3-*)+ 8 AL< travg-3h(U3 1)4 (L)S(3 )4 +

where 8 - R20, ONO. OWl, lIVA; La- - N3, DW, PY. C-, Dr-, I- and 902-
The quantow yields for these proeasses exhibit 'very characteristic
pressure depeniese, from which apporest volmss of actIvation oan be
determined, ~ The". woae .1 of ctiwationame couposeli quanmiso of
the *ffect of presum nts the Obeteeo0cai *04 photopbyeical processes

Inw.ve4. Studan the effect, of prees em the iemscenee -life
tinee of the llgead fi*exa l ted 6tate, of Ops" complexes vsbe it poe-.
sti& to outrest the psasr. devendenca of the photceocl PrUs.$ " It ounest that the s-tedative dmactIvtiou Process eabilit. so
usmnI"S"f WWsue s"iwisOS.teas the 1404" souslysieme

ties mubite a cberataeitic dspo4ene. ft.. suich *wasfaeitiee
* cllsa be drmW.,

2his wmk bas, sa bee" 4pteaded to a esxee of .oegm in ubteb L s
a *ovtiel eaving gweep. It idtles, -the solvolyesittets of the'

CI-hbhp) 2C12 + Is diffeOtet eei'es i~ pwust 1u" s Utats-
-~~ tiem. A detaled diemmseem of 'the awailable result. "iitot~ be-

nictic ingiipregcatim vIll be preseatod.

4 -. I~~. W. vow~. 106.9. ua, Usivervity #seht
-~~ 1. 6. "Gote", DtPlessget, biwerett of ut wft MSI.

3. P.C. 10" mad es-wotom 0Vsiwniv Ot ~ftuft" at Au "gunm
4. f. Imbor, a. si u4Ik, X. Vaj.1 . O30555,, v. soma

so Or"s 4P.Co .604a, tam*. Cbw%,fl v 1u 2.
5. W. Web,, J. KhMse6ht., I, G@tb&, 1.Is 314t eat P.C. lot,

Ism#. Chs., A* pse e uge

V- VSU 04 4*t VO 00k UK$-, *AM- 16064, 26 9ftw~e' NV. SI . 3, A *et
-'a

its-
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THE PHOTOCHEMICAL BEHAVIOUR OF MIX D-VAL3NCZ C.ANO-

METALLA!D1
HoHennl, A.Rehorekp DoRehorek, and PhThomaa
Karl-Marz-Universittt, Sektion Chemie, Liebigstr. 18,
DDR-7olo Leipsig, G.DeR.

Within the framework of our investigations of photooa-
talytlo systems based on light-sensitive ooordinationI' oompounds 1], (2. and their speotral sensitisation
our interest is fooused espeoally on possibilities to
realise the ooncept of static speotral sensitisation
(3), [4]. The oonoept of statlo sensitization oonsists
in the combination of the sensitiser S and the omplex
C to be speotrally sensitised In a closed units Among
the experimental possibilities to realize the conoept
of statio senaitisation mlied-valenoe compounds of the
class Il within the ROBIN-DAY olassification are of
considerable interest because they allow In principle
the generation of optioal windows ranging from the ul-
traviolet up to the near Infrared oaused by nterw-e-
Ienee (IT) transitions. lewevr, the well known fact
of fast bask eleotron transfer prosesses is to take
into account as a strong restrioting factor concerning 6
efficient electron transfer from one metal center to
the other photoohemioally Induced by IT exoitation.
Cyanometallates like ootaeyanomolbdate(IV), octaoyano-
tungstate(IT) heioyasoruthenate(l)p and heoaoyano-
ferrate(II) form mined-valence oon .ounds with appropri,
ate ooppew(II), iron(II)t uranium(I), and vanadium(IV)
compounds. Detailed speotoseopio Investigations in so-
lutionshow that these m xed-valenoe obmpounds are
oharsoterized by more or less intensive IT transitions,
The It behatiour can be desoribed within the famowork
of the eonoeptual approach of 9oS. Photoohemioal in-
vestigations of mixed-valenoe oyanonetallates show low
photorseaotivity only# caused by fast bask eleotron
transfer pronenses. Both physioal and ohemiol soaves-

" gins pr.oesses the latter In fom of a new type of
sequential two-pbotoa prooesie. aq be helpfully in
quenohing the badk electron twassfex,

[] Eoenngl, Phoelo as Rf.egtnzoe " D.Rebolok msad
KJurdeoskap 5. Ohem. 977t I7. 241.

[21 H, Ioh and HLionnig, ZPA INRLUET3, in proess.
(3 K.Eennig, Ph.Thoaas, Learl MoAakermanst Re

Beno= and D.Rehorek9 J. 8ip.L AN 198 1, 269.
[4] K.nnig, D.Rehorek and Re.ehare, Coer. &e

Rev., in preparation.
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itteots or Hi1gh Preare on the Photopbysical Kinetio*
of 4 ~talComplexe

2&ftMada" jL. ; Goodwin, H.; Ari*, Y.; Offen, H.; Ford,
P.C.; University of California at Santa Barbare, Santa Barbara

CA 93106

High pressure pbotophystIoe and photochemical. mesaur..ents en
several IlaCUIamine omplexes have provided evidence for a dis-
mociative aechanlem f~r the substitution reactions of ligand field
(LI) excited states through tbe interpretation of volumes of

Tbe ircn(U) chelate complexes Fa 3 +MaPyle) and MOL 2+
aL pheumethoza) each exist In fluid, abient temperature soJU-

tics *a an equilibrium of the high (quintet) and low (singlet)
spin states. The equilibrium concentration of the two states r
shown to very with pressures and from t "s, omeareseta as5Ivalue of -10 am /mole was seeawed for VouL . Maud laer f'la
Ph4tclysis show the high spin-low spin relantion to ccur on the
10 anfsecond time scale and havle rornn to be modestly pressure
dependent In the cas of the VoL2 complex.

The equilibria between the metl center UPV) and charg2
transfer (CT) or lived centered (u-u ) excited states of ZKL2C12complexes ML a biwyridiss, 5 ,6-dimethylpben) have been probed as a
function of pressure. For each of these complexes, two low lying
excittd states luminesce In fluid solution with identical life-
time . The ratios of the Intensities of emission from these two
s tates very with pressure with the cherge tramster or ligand

loaised emission beoming a larger fraction of the total inten-
sity at higher pressures. These data will be interpreted In terns
of the Volumes of thereva excited states and the photopbysi-
cal. dynamics involved.~ae~

1) V. Vsber, 3. van KlIM, H. Kelm, .1. Diuenedetto, T. huocomuan
N.Offeng and P.C. lord. loorgeuieoaCemistry, 1963, U 623
2) 3. J. Vatts, Lucia. Chm., 1961, A& 2302
3) These stuftle swee Wappertee by, an MSmurat to PCO

ISO
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PHOTOCHEKCAL PERTURBATION OF 1A ± ST EQUILIBRIA
IN IRON(II) C01PLIZES AND DETERINATION OF ACTIVATION
VOLUMS FOR THE SPIN-STATE INTERCOVERSION IN SOLUTION

Ian Lathers and John J. NcGarvey

Department of Chemistry, Queen's University of Belfast, Belfast
M19 5AG, N. Ireland

Karel Heremans

University of Leuven, 33030, Haverlee, Belgium

Hans Toftlund

Odena University, DK5230, Odense, Denmark

Investigation of the dynamics of interconversion between
thermally populated spin states in transition metal complexes is
important for understanding the influence of intersystem crossing
phenoena on the excited state reactivity of such systems1 .

We have shown recently2 that perturbation of the
low-spin v-- high-spin equilibria in a range of Fs(II) compleesp can be brought about photochemcally by pulsed laser irradiation
in the XLCT bands of the low-spin isomer, permitting a study of
the intersystem crossing dynamics in a range of solvents. We
have now extended this investigation by studying the relaxation
kinetics as a function of pressure in order to determine acti-
vation volums for the spin interconversions. The corresponding
enthalpies and entropies of activation have also been measured.

Results will be presented for several complexes containing
either a-diimines or aliphatic *mines and substituted pyridines
as ligating groups. The activation volumes exhibit a con-
siderable degree of solvent and ligand dependence. The trends
in these data and in the corresponding activation entropies will
he discussed.

1. L.A. Binstead, J.K. Beattie, T.G. Dewey and D.H. Turner,
J. Am. Chem. Soc. 1980, 102, 6442 and references therein.

2. J.J. MEGervey and 1. Lew-Mrs, J.C.S. Chai. Comm. 1982,
p. 9 06.
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TUal6-8

PHOTOAQUATION OF NEW COMPLEXES OF BHODIU(III)
WITH HETEROCYCLIC LIGANDS

Kariel K. Muir, Serigio Sanchez, Rodrigo Dfaz, and Nancy Joyner

University of Puerto Rico, Department of Chemistry, Rto Piedras,
Puerto Rico, USA 00931

Complexes of Rh(tII) of the type Rh(L) X2+ , where L is NK13 or
amine and X is Cl , Br , I, H 0, OH or c4 , undergo photoaquation
reactions upon irradiation int8 the ligand field bands. The ligand
which is replaced by water has been shown to vary as the nature of
L and X are varied. In several cases, when L is NE , the photo-
aqueation reaction is accompanied by stereocheical Ehange. So such
stereocheaical change has been observed, hovever, when the ligand
L is pyridine or other heterocyclic amine.

The approach of Vanquickenborne using the ACK to predict the
labilized ligand has been very successful in accounting for the
published observations for the complexes of Rh(III) in which L is
NH or aliphatic amine. However, significant differences in
beiavior observed for the complexes with pyridine have not been
rationalized.

In order to better understand these photoaqation reactions,
several now complexes of the type trans-h(L) XY have been pre-
pared with derivatives of imidazole and thiaz l . The results of
ligand field photolyess of these new complexes will be presented.
For several of the complexes, parameters for use in the Vanquick-
enborne approach have been estimated, so that comparison of the
experimental results can be made with theory. Efforts to include
proper parameters for pi-bonding of the heterocyclic ligends
have been made.
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TUa16-9

PHOTOREDOX CHEMISTRY OF PORPHYRIN COMPLEXES
OF MOLYBDENUM AND NIOBIUM

Yukito Murakami, Yoshihisa Matauda, and Shuji Sakamoto

Department of Organic Synthesis, Faculty of Engineering, Kyushu
University, Fukuoka 812, Japan

MOLYBDENUM COMPLEXES. Mo(O)(OX)(por) gives a radical species,
OX* upon irradiation with the visible light in benzene, accom-
panied with simultaneous reduction of Mo(V) to Mo(IV), where OX
and por denote alcoxy and porphyrin ligands, respectively. The
photoreduction takes place less readily for the complexes with po-
lar axial coordination bond, Mo-OX. For the complexes with bulky
axial ligands, the reduction rate depends on the bulkiness of the
ligands. These observations lead to the conclusion that the photo-
reduction involves two competitive processes, photochemical homo-
lysis of the axial coordination bonds and release of generated rad-
ical species from the reaction site.

NIOBIUM COMPLEXES. The tri-p-oxo dimer, Nb(V)(por)(O) Nb(V)-
(por), is not subjected to the photoreduction under anaer~bic con-
ditions in benzene, while it is subjected to the photoreduction in
the presence of a small amount of ethanol affording Nb(IV) and
ethoxy radical species. This observation clearly indicates that a
monomer species formed upon addition of ethanol is reduced by irra-
diation in a similar manner as observed with the molybdenum com-
plexes, and that the tri-p-oxo dimer is not reduced because of
rapid recombination of Nb(IV) and -0' radical species even if homo-
lysis of one of the oxo bridges takes place.

bV V hv IV "-
Nb (por)-O-Nb (por) - Nb (por)--Nb (por)

The tri-p-oxo dimer gives an ESR signal due to a radical
species containing a Nb nucleus upon irradiation with the visible
light under aerobic conditions. This ESR signal vanishes upon
interruption of the irradiation, addition of a radical scavenger,
or removal of oxygen. The reaction is consistent with the homoly-
tic cleavage of one of the oxo bridges upon irradiation followed by
oxidation with molecular oxygem.

. ,OO, . hv .. V 0 2 V "0
Nb (por)-O-Nb (por)- Nb (por)-O-Nb (por) Nb (por). O -

In conclusion, the porphyrin complexes of molybdenum and
niobium can be considered to be effective photochemical activators
for oxygen and oxygen containing ligands.

1
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TUa16-10

PHOTOCHEMISTRY OF SINGLY- AND DOUBLY-BRIDGED PEROXO-
DICOBALT(II]) COMPLEXES

Helmut R. Macke

Institute of Inorganic Chemistry, University of Basel,
Spitalstrasse 51, 4056 Basel, Switzerland

Co(II) complexes with polyamine ligands react re-
versibly with molecular oxygen. Due to the fact that
this reaction attracted the interest of many groups,
a good kwowledge of the ground state chemistry of this
family of complexes exists. The interest in the excited
states of these compounds is documented by many inves-
tigations of the electronic spectra. It remains a need
to study the excited-state reactivity.

The dominant spectral features of these compounds
are high intensity bandswhich are due to O--Co(III)
transitions. Three types of spectra have bein observed.
1. ji-Peroxo-hydroxo-dlcobalt(III) complexes exhibit
2 CT bands of about equal intensity in the near uv.
2. Singly-bridged complexes of the type (N )CoO Co(N 5 )4+
(N being 5 NH3 or polyamines) show only oe bafd at
,SOO nm. They exclusivejy have been shown to have a
transplanar CoO Co unit.
3. Singly-bridgid complexes of the type (L )CoO Co(L 5 )
(L being aminoacid ligands) show 2 CT bangs between
30 and 400 im.

A model , assuming that the number and energies
of the bands are a function of the torsion angle of
the CoO Co unit, explains the spectral differences.

Thi photochemistry of the 3 classes is reported.
2 Only little photoactivity is found upon irradiat.on

into the CT bands. This is due to the kinetic and
thermodynamic instability of the primary photoproducts
which causes rapid restauration of the starting
complex. Addition of a scavenger like edta, which sca-
venges the photochemically produced Co(II), causes a
photoaccelerated decay. The photoreaction is very clean
and consists of a reductive elimination of 0 and for-
mation of Co(II) in all cases. Most interes tngly the
wavelength variation of the quantum yield is different
for the three groups of complexes.

p-O ,-Oa-complexes show a sharp rise of the
quantum ;ield at the onset of the higher energy CT band.

kThis suggests that the first CT band is not or much less
photoactive or may not even be a O -o(1lI4 Viband.
The quantum yield of the type (N5 )CoO Co(N I s inde-
pendent of wavelength throughout the gear Ov- and visible
region. This is explained assuming a low lying, noftspec-
troscopic CT state. So far one singly-bridged complex
with 2 CT bands was investigated. It was shown that both
bands are photoactive.
1. A.B.P.Lever & H.B.Gray, Acc.Chem.Res. 11, 348 (1978)
2. W.P.Schaefer, Inorg.Chem. 7, 725 (1968)
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TUa17-O1

BINUCLEAR COPPER COMPLEXES AND THEIR INTERACTION
WITH MOLECULAR OXYGEN

Marie-Th~r6se Youinou, Wolfgang Petri and John A. Osborn

Institut Le Bel, Universit6 Louis Pasteur, 4, rue Blaise Pascal,

67000 Strasbourg, France

Binuclear copper sites have been implicated in several

copper enzymes particularly those involving oxygen transport,

storage and reactivity. Model studies on binuclear copper complexes

in which the copper sites are in close proximity will be described.

The properties (spectroscopic, electrochemical, magnetic) and the

reactivity (in particular with molecular oxygen) of such species

will be described.

1
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TUa17-1

C-C CONNECTING REACTIONS OF COORDINATED 1,4-DIAZA-1,3-DIENES (DAD):

3-PYRROLINE-2-ONES FROM (DAD)Fe (CO)3 AND ALKYNE

Hans-Werner FrOhauf, Frank Seils and Richard J. Goddard

UniversitAt Duisburg, FB 6, Organische Chemie, Bismarckstr. 90,
D-4100 Duisburg 1;
MPI far Strahlenchemie, Stiftstr. 34-36, D-4330 M.lheim a. d. Ruhr;
MPI fOr Kohlenforschung, Lembkestr. 5, D-4330 Malheim a. d. Ruhr,
W. -Germany

Reactions of 1,4-diaza-1,3-dienes (DAD) coordinated to tran-
sition metals in which C-C bonds are formed have hitherto only
been observed for some binuclear complexes, and in particular
for those containing ruthenium, e. g., (DAD)Ru2 (CO)6 /1/. It has
been claimed that the unsymmetrical 6e coordination mode of the
DAD system in these complexes, which we first described for the
corresponding iron complexes /2/, is crucial for the activation
of DAD for C-C bond formation.

As will be described, treatment of (DAD)Fe(CO)3 (1) with di-
methyl acetylene dicarboxylate under an atmosphere of CO gives
3-pyrroline-2-ones as their Fe(CO) 3-complexes 2 /3/.

E 0
0e c )3 + c ol N

- E ECO tie

2

This synthetically very useful reaction clearly demonstrates
that C-C bond formation is also feasible for DAD coordinated
solely through the nitrogen lone pairs, and the 6e coordination
mode, which involves the w-electrons of one C=N moiety, is not
a necessary prerequisite.

Mechanistic details of this interesting stepwise cyclization
4in the metal coordination sphere will be discussed on the basis

of spectroscopic and structural information obtained for two
intermediates that could be isolated in the case of two special
DAD ligands, and of 13-CO labeling experiments involving these
intermediates.

/I/ G. van Koten and K. Vrieze, Adv. Organomet. Chem. 1982, 21,
151 - 239.

/2/ H.-W. FrOhauf, A. Landers, R. Goddard and C. Kriger, Angew.
Chem. 1978, 90, 56 - 57; Angew. Chem. Int. Ed. Engl. 1978,
17, 64 - 65.

/3/ 1.-W. FrOlhauf, F. Seils, M. J. Romao and R. Goddard, to be
published in Angew. Chem.
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TUa 17-2

KINETIC DETERMINATION OF THE COBALT-CARBON BOND
DISSOCIATION ENERGY OF ADENOSYLCOBALAMIN

Richard G. Finke and Benjamin P. Hay

Department of Chemistry, University of Oregon, Eugene, Oregon,
USA 97403

I$

Reaction product, kinetic, AHN, AS* , and Co-C BDE (bond
dissociation energy) data are reported for the thermolysis of
adenosylcobalamin. The radical scavenger 2,2,6,6-tetramethyl-
piperidine-l-oxy was used to establish that the cleaxage of the
Co-C bond to yield free radicals was the rate determining step
of the reaction. The temperature dependence of the rate of
homolysis was measured from 90 to 120 C to yield AH = 29.8 +
0.4 kcalfmol and AS = .8 + 1.1 e.u. From this information and
other data the base-on Co-C BDE of adenosylcobalamin is estimated
to be Z 29 kcal/mol. The above activation parameters, upon com-
parison to those obtained for Big-dependent enzymes, suggest
that the enzymes provide a net, 5 13 kcal/mol lowering of the
free energy barrier for Co-C bond homolysis, resulting in a
rate acceleration of > 10.

18
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TUa17-3

THE EFFECT OF A CO LIGAND ON THE REACTIVITY OF Co2+

TOWARDS C-H BONDS IN ALKANES

R. B. Freas III and D. P. Ridge

University of Delaware, Chemistry Department, Newark, Delaware
19711, U.S.A.

As isolated gas phase species, Fe+, Co+ and Ni+ efficiently
attack C-C and C-H bonds in alkanes, but Co2 is unreactIveA',-

C02 +(Reaction 1). Addition of a CO ligand, however, activates Co2

Co2
+ + / -\ --> no reaction (1)

Co2Cot + -' Co2COC 4H6 + + 2H 2  (2)

dramatically. Co2 CO 
+ reacts at essentially the collision rate with

butane to produce Co2COC4 H6
+ .

It is suggested that the effect is a consequence of the
energetics of the oxidative addition transition state I. Bonds to

OC-Co-Co

I

hydrogen and alkyl carbons are much stronger for Co+ than for Co as
evidenced by the reactivity of Co+ towards alkanes. The energy of
I is lowered by concentrating positive charge on the Co bound to
alkyl carbon and hydrogen. The resulting decrease in the positive
charge on the other Co strengthens the bond to CO. The effect of
the CO ligand then is to support a polarization of charge in the
Co + dimer that enhances its reactivity. Evidence pertinent to
this hypothesis will be presented.

1. J. Allison, R. B. Treas and D. F. Ridge, J. Amer. Chem. Soc.,
1979, 101, 1332.

2. R. Z. Frees and D. P. Ridge, J. Amer. Chem. Soc., 1980, 102,
7129.
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TUaI7-4

MECHANISM AND ENERGETICS OF REDUCTIVE ELIMINATION OF HYDROGEN FROM
BINUCLEAR HYDRIDOPLATINUM COMPLEXES
Ross H. Hill and Richard J. Puddephatt University of Western
Ontario, London, Ontario, Canada N6A 5B7

A

Reactions of binuclear hydridoplatinum (II) complexes with
soft ligands, such as tertiary phosphines, give diplatinum (I)
complexes and hydrogen (equation, R-Me or H, L-PR3 , P P1Ph 2PCH2
PPh 2),

H , ,Pt R -Pt- Pt - L

R I %p HJ -H2  i I
L p P Pv P

Intermediates are formed of structure

Pt Pt jR 1 I "H

A detailed study of the equilibrium constants for formation of the
intermediates and of the rates of the overall reaction shows a
strong correlation between these two parameters. It is suggested
that the reductive elimination involves coupling of H atoms across
the two platinum centers.l,2

1. R.H. Hill and R.J. Puddephatt, J.Am.Chem.Soc., 1983, 105, 5797.

2. K.A. Azam, M.P. Brown, R.H. Hill, R.J. Puddephatt and A. Yavari,
Organometallics, submitted for publication.
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TUa17-5

MECHANISMS OF REACTIONS OF TRANSITION-METAL HYDRIDES:
PROTON TRANSFER, HYDROGEN ATOM TRANSFER, AND M-H DONOR LIGAND

Robin T. Edidin, Jeffrey N. Sullivan, Keith E. Warner, and Jack R.
Norton

Department of Chemistry, Colorado State University, Fort Collins,
Colorado 80523, USA

Reactions of transition-metal hydrides, including concerted
reactions, may be classified according to whether zero, one, or two
electrons are transferred to the substrate along with the hydrogen
atom. Examples of all three mechanisms can be found in elimination
reactions which form C-H bonds and hetercbimetallic complexes.

The reaction of CP2ZrMe2 with HM(CO)3Cp (M - Cr, Mo, W) proceeds
by a proton transfer mechanism.

1

.CH3  G G KO-
M(CO)3CP 00 CH4 + CP2Zr 'M(CO)2CP

H-.. CH3  CH3

The relative rates (Cr>Mc>W) and entropies of activation all agree
with those found for a known proton transfer reaction, the reaction
of HM(CO)3CP with aniline.

The reaction of CH3AuPPh3 with H2Os(CO)4 proceeds by the radical

2CH 3AuPPh 3 + H2Os(CO)4 ---- 2CH 4 + (Ph3PAu) 20s(CO)4
chain oxidative addition of H-OasH(CO)4 to CH3AuPPh3 . The chain car-
rier, HOs(CO)4, can be generated independently, and the reaction ini-
tiated, by the photolysis of H2Os2(CO)S, Phosphine substitution on
H2Os(CO)4 (R3P + H2Os(CO)4 4 H2Os(PR3 )(CO) 3 + CO) involves the same
chain carrier, as is shown by the fact that both reactions can be
initiated simultaneously.

The elimination of aldehydes from the reaction of metal hydrides

(HM, M - Re(CO)5 , Mn(CO) 5, CpCr(CO)3 , CPW(CO)3) with a solvated rhe-
nium acyl complex involves nucleophilic displacement of solvent by
the M-H bond of the hydride complex - which thus functions (at least
transiently) as a ligand for the acyl complex.

Et Et

!-O

CH3CN*Re(CO)4 + HM - M:........ Re(CO) 4

EtCHO + MRe(CO)4

The order of reactivity of HM in those reactions (e.g., HW(CO)3Cp>
HCr(CO)3Cp, and HRe(CO)5>HMn(CO)5) is substantially the reverse of
that found in proton transfer reactions.

1. "The Synthesis, Structure and Reactions of Dinuclear Compounds
"Containing Early and Late Transition Metals", R.T. Edidin, B.

Longato, B.D. Martin, S.A. Matchett, and J.R. Norton*, Organo
SALA" Comounds; Synthesis, Structur j" Theor , Shapiro,
B.L., editor, Texas A & M University Press, 1983, pp. 260-280.
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TUa 17-6

KINETICS AND MECHANISMS OF MONODENTATE LIGAND
REPLACEMENT REACTIONS IN TRIGONAL BIPYRAMIDAL NI(II) AND PD(II)
COMPLEXES CONTAINING THE TETRADENTATE LIGANDS QAS AND PTAS

Nancy J. MacNeill and Eugene Grimley

Mississippi State University, Drawer CH, Mississippi State,
Mississippi, USA 39762

Nickel(II) and Palladium(lI) form 5 coordinate trigonal
bipyramidal complexes with the tetradentate ligands QAS and PTAS,
as shown below. The change in the apical donor atom from
phosphorus to arsenic results in an increase in the metal -

apical donor atom bond length and hence an elevation of the geo-
metrical positioning of these ligands in the nickel(II) and
palladium(II) complexes.

Ph2 A 52QP
Ph2 A2 Ph7- AsPh2

Ph2 As/-

h2 x

The stoichiometry observed for reactions conducted in an-
hydrous methanol at an ionic strength of 0.050 M is given by the

equation++MX(LTAS)+ + Y- a MY(LTAS)+  + X-,
where M - Ni or Pd and L - P or As. At 25' C,kinetic experiments
for three systems provide second order rate constants as a func-
tion of the nucleophilic character of the entering ligand.

o k2 , M-1s
-I

n Pt NiBr(PTAS) +  NiBr(OA5) PdBr(PTAS)+

NO2  3.22 0.11 2.81 8.2

1 5.42 23.1 1180

SCN 5.65 6.7 157 2090

N3  3.58 8.9 192 86

e CN 7.0 24 230 12 300

SC(NH2 )2  7.17 154 850 40 100

PPH3  8.79 NR NR slow

Low sensitivities of the rates to the nature of the entering
ligands, sterlc control of rates of replacement by the geometric-
ally constraining tetradentate ligands, and relatively consistent
activation parameters of Alf- 6-10 kcal/mol and &0- 20-28 eu are
factors consistent with an associative interchange mechanism.
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TUa17-7

KINETICS AND MECHANISM OF OLEFIN INSERTION INTO
THE TRANSITION METAL HYDRIDE BOND

John E. Bercaw and Nancy M. Doherty

Department of Chemistry, California Institute of Technology, Pasadena,
California 91125, USA

Bis(Lentamethylcyclopentadienyl)niobium(lll) olefin hydride corn-
plexes (n -_C Me5)2Nb(CH2=CHRXH), have been prepared by the reaction
of (r -CjMe3) 2 NbH 3 with olefins or the reaction of (rn5-C5Me5) 2 NbC 2
with alkyl grignards. The product of insertion of the olefin into the
niobium hydride bond is trapped by carbon monoxide and isocyanide to give
the bis(pentamethylcyclopentadienyl)niobium(Iu) alkyl CO and CNR deriv-
atives. The kinetics of the insertion have been studied by dynamic NMR
techniques for a series of olefin complexes (R = H, Me, Ph, P-Me2NC6H 4 ,
p-MeOC 6 H4 , 2-MeC 6 H4, p-CF3 C6 H4).

H2 C
(~ 5 CMe) 2 -NbCHR (n C (n-C Me ) 2 NbOi2CH2 R)

The steric and electronic effects of the substituents on this reaction
provide information on both the ground and transition states for the
insertion process. Our current thoughts on the mechanism of olefin
insertion into the metal-hydride bond will be presented.

1
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TUal7-8

CHROMIUN FORMYL COMPLEXES IN AQUEOUS SOLUTIONS

Haim Cohen, Dan Meyerstein, Alan Shusterman and Mathania Weiss

Chemistry Departments, Ben-Gurion University of the Negev
and Nuclear Research Centre Negev, Beer-Sheva, Israel

The radical *CH(OH)2 (which is produced by the reaction of
hydroxyl radicals, OH, with hydrated formaldehyde) reacts with
chromous ions in aqueous solutions to form a complex with a chromium
carbon bond. The specific rate of formation of (H20)5CrCH(OH)j"
is 1.0 x 108 Ns -  in acidic solutions. The latter complex in
acidic solutions has a spectrum with _Aax = 305 nm (c2300 M-Icm "1)

and a shoulder at 375 nm (c=410 MIcm'If. In acidic solutions
pH 1.0, and 0.1 N CH2 (OH) , (H20)sCr-CH(OH)j

+ or (H20)5Cr-CHO
21

whichever is the intermediate observed, decomposes in a pseudo first
order process with k = 0.034 s-1. At pH 6.0 the formation of
(H20)5Cr-CH(OH)

2 + is followed by two consecutive reactions obeying
pseudo first or~er rate laws, with k - 1.S x 102 S-1 and
k - 0.35 s-1  respectively. The first reaction is probably the
dehydration reaction (H20)5Cr-CH(OH)

2+ - (H20)5Cr-CH02++H 20 as the
spectrum of the second intermediate indicates that the chromium-
carbon bond is kept intact. In the second reaction the chromium
carbon bond decomposes yielding chromium(III)a . Carbon monoxide is
a final product at both pH's though no dihydrolen is observed. The
mechanism of decomposition is discussed.

Acknowledgement. This study was supported in part by the U.S.-
Israel Binational Science Foundation, B.S.F., Jerusalem, Israel,
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TUal7-9

KINETICS AND MECHANISM OF THE B-HYDROXYL ELIMINATION
FROM [(H20)5Cr-CHR1CR2R3OH]

2+ IN AQUEOUS SOLUTIONS

Haim Cohen, Dan Meyerstein, Alan J. Shusterman and Mathania Weiss

Chemistry Departments, Ben Gurion University of the Negev
and Nuclear Research Centre Negev, Beer-Sheva, Israel

The alkyl chromium complexes [(H20)5Cr-R]
2+, where

R = CH2CH2OH, CH(CH3)CH2OH, CH(CH 3)CH(OH)CH3 and CH2C(CH 3)20H
decompose to yield Cr(H20)

3* and the corresponding alkene. For the
latter two alkyl residues the reaction proceeds via a relatively
stable intermediate. This intermediate is identified as

[(H2 ) 5Cr j R formed by an acid catalysed a elimination

reaction. The identification of the intermediate as the electron-
deficient d - w* complex and not as [(H2 0) 5 Cr-CR2 =CR2 R3J 2 + or
[(H20)5Cr-CHR 1-CR2=CH2)

2+ as earlier suggested is based on the
observation that the 2 methyl propene formed in D20, for
R = CH2C(CH 3)20H, contains no deuterium above the natural abundance
level. (Measurements for R = CH(CH 3)CH(OH)CH3 are in progress).
For R = CH2CH2OH and CH2CH(OH)CH3 the same mechanism is proposed
and the lack of observation of an intermediate is attributed to the
fact that the $ elimination reaction becomes the rate determining
step in the reaction sequence. The factors, affecting the rate of
the a elimination reaction and the relative stability of the
chromium(III)-alkene d -+ w* complex are discussed.

Acknowledgement. This study was supported in part by the U.S.-
israel Binational Science Foundation, B.S.F., Jerusalem, Israel.
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TUa 18-1

KINETICS AND MECHANISM OF AQUATION
OF (Cr(C20 4 )2 (pyridoxamine)- ION

Ewa Kita and Premyslaw Kita

Institute of Chemistry, N. Copernicus University, 87-
100 Torun, Poland.

Previously,lI2 the mixed [Cr(C 20 4 )2 (L-L)]- type
complexes, where L-L = pyridoxine, pyri oxal,
pyridoxamine (PM) and histamine, were synthesized as
model quasi-enzyme compounds. In acidic aqueous media
PM is chelated through the phenolate and adjacent 4-
aminomethyl groups with the pyridine nitrogen
protonated. In the pH range 2-3, the rate of
(Cr(C204)?(PM)] ion aquation is independent of (H+1.
The reaction products are H2 PM and cis-
[Cr(C 20 4 )2 (OH2 )2]-. The intermediate compound
[Cr(C 20 4 )2 (OH2 ) HPM)] was isolated. The Cr-PM chelate
ring opening, as a result of the Cr-N bond breaking, is
the rate controling stage. Activation parameters for
thl first step of the aquation have been determined:
A = 98.2 ± 2.1 kJ/mol and AS = -34.4 ± 6.7 J/K mol
at I = 0.25 M.

1. I. Kita and E. Kita, Polish J. Chem., in press.
2. P. Kita, ibid., in press. 
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TUa 18-2

KINETICS AND MECHANISMS OF THE REACTIONS

BETWEEN CHROMIUM (II) AND DIPYRIDYLETHYLENES

IN ACIDIC AQUEOUS SOLUTIONS

A.Koutselos and A.Petrou

University of Athens,Inorganic Chemistry Laboratory

Navarinou 13A, Athens, Greece.

The reduction of Dipyridylethylenes by Chromous ion

in HCIO 4 acidic solutions to the saturated Dipyridyletha-

nes (eq.1) takes place through the formation of an Orga-

nochromium intermediate in the case of the 2,2'-Dipyridyl

ethylene and a radical in the case of the 4,4'-Dipyridyl-

ethylene.

The acidolysis of the Organochromium occurs in two

stages the first of which follows first order kinetics

with an acid-independent and an acid-dependent term.

The formation and decomposition of the radical we-

re studied as a function of the concentrations of 4,4'-

Dipyridylethylene, Chromium (II) and H

The experimental results for the two substrates

are compared and discussed in terms of the nature of the-

ir Lowest Excited States, "ethylenic" in 2,2'- and ethy-

lenic with a strong mixing of "pyridinic" in 4,4'-Dipyri-

dylethylene.

~.CH =CH + 2 Cr 2 taq) + 2 H+  C10 4 ,

4 0 2 Cr3taq) + jth- CHICHr~i (eq. 1)

(1) G.Orlandi, G.Poggi and G.Marconi, J.C.S.Faraday II,

P 1980, 76 , 598.
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KINETICS AND MECHANISM OF THE FORMATION AND INTRAMOLECULAR
REDOX REACTIONS OF AQUOSULFITO- AND DISULFITOBIS-

(ORTHOPHENANTHROUINE)COBALT(III) COMPLEXES IN AQUEOUS SOLUTION
Gordon W- Hactj and Vijay K. Joshi

Department of Chemistry, State University of New York at Buffalo. Buffalo.
NY 14214.

Diaquobis(orthophenanthroline)cobalt(llI) complex reacts with aque-
ous sulfite to produce as the first identifiable product the S-bonded
mono-sulfitoaquo species. according to the expression:

Rate= k.JtCo(phen)e(OHe)(OH)1 ] + [Co(phen)g(OH)t]i[SOJ
4 k,[Co(phen)g(OHg)(OH)z*]J[HSO -] + [SOl-]I
+ k[Co(phen)(OH) ]J[HSO-] + [Sol-]I.

It is noteworthy that the diaquo complex is inactive toward SO2 , as found
in other studies of this kind, and that the hydroxo species do not discrim-
inate between HSOj and SOl- in the replacement process. The rate con-
stants k,. k1 , and kg are respectively 4.4xI0'. 5.8. and 0.15 M-8s- 1 at 25 ° ,
demonstrating the expected very large advantage of direct SO2 addition as
compared to substitution by HSOj or SO-. Below pH 6, the formation pro-
cess is too rapid to record by stopped-flow technique. However, a second

sulfite addition to the species Co(phen)(SO)(0H2 )* is observable, accord-
ing to the expression: Rate=k[Co(phn)(SO?)(OH)'])[HSOI] + [SOU-]J to
yield the complex anion Co(phen)R(SOs)2 (k1 =131 M-s at 25 °). Above
pH 7.5. the addition of the second sulfite does not occur, the only stable
product being Co(phen)s(SO)(OH). At moderate acidities (0.1<[H-]<1.0M),
both nono- anc. disulfito complexes undergo slow internal redox according

- to a proton pre-equilibration mechanism (N.W. and k are 8.3xlO"6 and
1.9x40 -Os', respectively, at 45"), to yield Cog and S01- in the expected
2:1 stoichiometric ratio. Decomposition of the sulfito species by sulfite
elimination only becomes observable when [H]>2 M at 451.

Parallel studies with the bis(bipyridyl) congener yield entirely analo-
goue data. differing only in the magnitude of the rate constants. Contrary
to a previous report, none of our work provided evidence for chelated
monosulfito complexes involving either the Co(phen)g or Co(bipy)g moiety.
Our presentation will provide details of the experimental procedures and
of the data obtained, and will include justification of the mechanistic con-

- elusions.
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COPLEXATION OF URANIUM(VI) BY SULFOSALICYLATE :
A KINETIC STUDY

S.Gangopadhyay, M.N.Bishnu, R.N.Banerjee & D.Banerjea

Chemistry Department, University College of Science,
Calcutta 700009, India

Kinetic study of compjexation of uranium(VI) by

sulfosalicylate (L 3 - ) has been made by stopped-flow

spectrophotometric technique at pH 7-8.5 (NH3+ NH4 NO3

buffer) and I = 1M (KNO3+NH 4 NO3 ). A brownish-red 1:2

complex n max = 460 rm) is formed . Results are in
conformity with the following:

2 + K"
UO2 + OH-; U02 (OH) ; U02 (OH)++ OH- -U 2 (OH)2HO 450H
UO2(OH)+ +H .C H(O .%K, 02U O H HO NCH s-

S2C 6 3 (S0) 2 02 C 6H 3  3

Slow (k) -H 2 0

uo (L) 4  + H2 0 0 0H 02 2 Fast 2 2C 3O

The proposed fast equilibrium step K and the fast rate

step are in conformity with known lability of U(VI)-OH2

bond 2; monomeric UO2(OH)+ is well-known
3 and in its

case further labilisation of H20 bound cis to OH group

is expected. The scheme leads to,

k obs ' kK [LH 2-1 /{l +K [LH 2-] + K"IO

At 25°CP K - lxlO 4 , K" - l.4xlO (cf. literature data4 )

k = 41 sec -  AH= 51.7 kJ mol- ' , a - -42.4 3K -1_

mol- . Significant negative &S* value agrees with rate

determining ring closure. Effect of substituents is

under investigation.
References:

1. C.V.Banks & R.S.Singh, J.Inorg.Nucl.Chem., 15, 125
(1960)

2. V.Frei & H.Wendt, Ber.Buns.Phys.Chem., 74,593 (1970)

3. C.F.Baes & N.J.Meyer, Inorg.Chem., j, 780 (1962)

4. 3.Stary, Coll. Czech. Chem. Comm., 25, 890 (1960)
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HIGH-PRESSURE STOPPED-FLOW STUDIES ON THE MECHANISTIC
DIFFERENCE OF THE INDIUM(III) COMPLEXATION

IN DIFFERENT SOLVENTS

Koji Ishihara, Shigenobu Funahashi, and Motoharu Tanaka

Laboratory of Analytical Chemistry, Faculty of Science,
Nagoya University, Nagoya 464, Japan

We have recently exploited a high-pressure stopped-flow appa-
ratus with spectrophotometric detection which enables us to follow
fast reactions in solution at pressures up to 200 MPa.' We are
studying with this apparatus the mechanism of formation of various
metal complexes. The formation and dissociation of the 1:1 nickel-
(11) complex and the solvent exchange on nickel(II) ion in various
solvents have been shown to be accommodated within the framework of
similar Id mechanism.2  More recently we have shown, on the other
hand, that in organic solvents much bulkier than water the mecha-
nism of the complexation of hexasolvated iron(III) changes from an
associative to a dissociative process, depending on the steric
factors of solvent molecules and entering ligands.3  In order to
extend this idea and to obtain additional data, it was decided to
measure the activation volume for the complexation of indium(III)
ion in bulkier solvents. The negative value of activation volume
(AV+ = -23 cm' mo1-1) 4 is consistent with an associative mode of
activation operative in the trimethyl phosphate exchange on the
indium(III) hexasolvate.

The formation rate of the 1:1 indium(III) complex with 4-iso-
propyltropolone (Hipt) has been studied spectrophotometrically at
various temperatures and at various pressures up to 200 MPa by the
high-pressure stopped-flow technique in nonaqueous solvents such
as N,N-dimethylformamide (DMF), dimethyl sulfoxide (Me2SO), tri-
methyl phosphate (TMP), triethyl phosphate (TEP), and tributyl
phosphate (TBP). The rate is first order with respect to indium-
(III) and Hipt. Activation parameters were determined from tem-
perature and pressure dependences of the second-order rate con-
stants.

Activation volumes for the indium(III) complexation depend
indeed on the bulkiness of coordinated solvent molecules (TBP> TEP
> DMFL Me2SO>TMP). We observed hardly parallel relations between
AV* and AS*.

F 1. K. Ishihara, S. Funahashi and M. Tanaka, Rev. Sci. Inetrn.
1982, 53, 1231.

2. K. Ishihara, S. Funahashi and M. Tanaka, .norg. Chem. 1983, 22,
2564.

3. K. Ishihara, S. Funahashi and M. Tanaka, Inorg. Chem. 1983, 22,
December, in press.

4. A.E. Merbach, Pure AppZ. Chem. 1982, .54, 1479.
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TRANS EFFECT AND TRANS INFLUENCE ON TRANS - I Ru(NHs).P(OR)s(HgO) I' .

(R-Me. Pr. 'Pr and But)

Jose Cardoso do Nascimento Filho and D. ftgrer ftanco

Universidade Federal do Rio G. Norte-59000 Natal/RN. Instituto de Fisica e
Quinxica de S. Carlos, Sao Carlos-SP 13560 C.P. 369. BrasiL

Trans- I Ru(NH,) 4 P(OR)s(HvO)j2*, (R=fIe, Pr. 'Pr and But) reacts with
isonicotinamide at second order specific rates k' of 1.18. 2.33. 7.42 and
8.09 M- 1 see - ' (250C, A=0, 10 NaCF3COO/ CH3COOH) respectively for R=Me.
Pr 1Pr and But. The products trans-I Ru(NHOs)P(OR)sisn I (PFs)2 have been
isolated and characterized by nicro analysis, cyclic voltammetry and elec-
tronic spectra data. The aquation rates kI for the isonicotinamide
derivatives are 5,2x10* . 5.9x10- 1. 1.99x10-1 and 3.4x10- 1 sec - ' for R=Me,
Pr, But and 'Pr. respectively. The activation parameters for the forward
reactions indicate the same mechanism for all of them. The substitution
proceeds by a dissociative mechanism with a significant outer-sphere of
trans- Ru(NHs)4 P(OR)3(H2O) 12 with isn. Assuming k, as indicative of the
lability of the coordinated water molecule on the monophosphite com-
plexes, the following sequence of increment of the trans-effect may be
proposed: P(OMe) 0<P(OPr)s<P(OiPr)s<P(OBut)3. The affinity of the mono-
phosphite complexes for isn increases according to P(OMe)a$
P(O'Pr)3<P(OEt)s<P(OPr)amP(OBut)s.
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CARBON DIOXIDE COMPLEXES OF COPPSR(II) ALKOXIDES

John C. Cooper

Inorganic and Electrochemistry Branch, Naval Research

Laboratory, Washington, D.C., USA 20375

Although reactions of carbon dioxide with metal complexes

such as copper(II) methoxide have been known for some time,

lack of mechanistic studies of ligand exchange and complex
formation, and of structural data have limited the evaluation

of carbon dioxide as a ligand.

In mixed solvents of methanol and aromatic nitrogen bases

such as pyridine, carbon dioxide reacts rapidly with copper(II)

alkoxides to form an O-bonded mono-dentate carbon dioxide
complex. The reaction is first order in carbon dioxide at low
concentrations (k1 1100 to 3000 M 1 S 1 ) and is rate limited by

copper--ligand dissociation at high carbon dioxide concentrations.

This initial fast, reversible reaction is followed by a slower
CO 2-independent rearrangement to a carbon dioxide bridged

complex. The resulting complexes have high formton constants

(K1 -103 M
"1 for the bridged complexes).

Elucidation of solution and solid structures will be
described and the details of the kinetics and mechanisms of

ligand exchange in these complexes will be presented. The
differences In ligand strength, bonding modes, and subsequent

reactions observed for carbon dioxide and carbon disulfide will

be discussed.

2
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FERFATILN AND DISSOCIATION OF CU(II) AND NI(II) COM-
PLEXES OF ETHYLENEDIAMINE-BIS-ACETYLACETONATE(enba -)

S. Gangopadhyay, R. N. Baneljee and 0. Banerjea

Chemistry Department, University College of Science,
Calcutta 700U09, India.

Rates of acid catalysed dissociation of IM(enba)

(M = Cu, Ni) in water-dioxan and water-ethanol media

have been measured by stopped-flow spectrophotometric

method. The results conform to,

kobs= k, EH j k2E H

Cu(enba) is more labile than Ni(enba) as expected;

at 25° C, [H+ ] = 0.O1M, I - O.1M in water-dioxan(l1UJ,)

media kCu /kNi = 2.33. Both k and k2 decrease with
obs obs

increased proportion of the co-solvent, log k (k

kl, k2 ) varies linearly with I/0, Y and Z values of

the solvent mixture; negative slopes of log k vs.

1/0 and small positive slopes of log k vs. Y and

log k vs. Z plots suggest dissociative process for

both the concurrent paths; strongly negative deS

values suggest significant solvent (H2 0) participa-

tion in the transition state.,tHf and ae values

corresponding to k and k 2 for the Cu(II) and Ni(lI)

complexes as well as of several other similar syst-

ems conform to an iso-kinetic trend implying similar

mechanism. Rates of formation of M(enba) from M2+aq

and excess enbaH 2 in water-dioxan(lO ) at pH 7.5

have also been measured; the copper complex is formed

considerably much faster than the nickel complex under j
these conditions. The results are in conformity with

outer-sphere association followed by transformation

of the outer-sphere complex to the product in a one-

step process.
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LIGAND EXCHANGE REACTIONS OF CUPROUS IONS

U. Ochsenbein and C.W. Schlapfer

Institute of Inor anic Chemistry, University of Fribourg
CH-1700 Fribcirg ?Switzerland)

The ligand exchange reaction (1) of a-diimine (t-) li-
gands on Cu(L-L) +complexes have been studied by H- T
NMR spectroscopy. L

Cu(t-L)2 + L-L CHCI 3  Cu(L-L) 2
4 + L-L (1)

O.IM NEt 4 CIO 4

Reaction (I) is slow on the NMR time scale in CHCIA, a
non coordination solvent. Addition of a coordinating
solvent or a good ligand L for cuprous ions accelerates
the exchange. The rate is linear dependent on the concen-
tration of L. The slope is a measure for the affinity
between cuprous ions and L.

The activation parameters
2%S ACN:'S40 MB of the exchange reaction U

have been determined at inter-
mediate concentrations of L.

LILS2 4 IL

L-L L aH*(kJ Mol "1) aSO(J Mol'IK "1 ) V4(cm 3Mo I1

PY 36±1 -55t3 5.75±.16
ACN 40t2 -64±5 10.34t.60

Cu(L-L)2 + + 2ACN O.1M NEt Cu(L-L)ACN 2 ' L-L (2)

If the rate constant of dissociation (2) is interpreted
assuming a pseudo first order mechanism ([ACN])-19.02M)the same activation parameters as for the exchangereaction (1) are obtained.

This result indicate that ligand exchange and dissocia-
tion reaction proceeds through the same transition state,
with an additonale monodentate ligand L' in the coordi-
nation sphere. Prelinimary results show, that the activa-
tion parameters are strongly influenced by the ligand L-L.

1. U. Ochsenbein, Diss. Nr. 828, University of Fribourg
(1981)
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A GENERAL SYNTHESIS FOR A VARIETY OF

TRANS-N 2 X2 MACROCYCLES

John W.L. Martin, Kevin P. Wainwright, K.D. Vinindra Weerasuria and
S. Bruce Wild

Research School of Chemistry, The Australian National University,
P.O. Box 4, Canberra, A.C.T., 2600, Australia

investigations into the ccmplexation properties of trans-N2 X2
macrocycles (X -O,S,N,As) have been inhibited by the absence of a
satisfactory synthesis for this type of macrocycle. We have estab-
lished a suitable method (Scheme) which is based upon the observation
that certain ortho-substituted mino-benzaldehydes spontaneously
cyclise to give trans macrocyclic di-imines in better than 80%
yield.

H9%

(CHOCH

Compound x y
(a) 0 2
(b) 0 3
(c) S 2
(d) S 3
(a) NH 2
(f) Ase 2
(g) AsMe 3

In order to generate the precursor =mino-aldehyde we have
found it sufficient in the cases where X = O,S or NH, to stir the
corresponding ortho-substituted benyl alcohol in methylone chloride
with barium manganate. The macrocycle is isolated from solution
24h later without isolating the intermediate aldehyde. In the case
where X a AsH. oxidising conditions cannot be used. Here the alde-
hyde is formed first and is protected with XN 1 -diuethylethylane-
dismino. Introduction of the aainoethylmethylarsine substituent
leads to spontaneous cyclisation accompanied by elimination of the
N,N I-dimethylethylendimine.
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COBALT(II) AND COBALT(11I) COMPLEXES OF THE
PENTAAZAMACROCYCLES [15]aneN5 -(20]aneN.

Peter Ouvath and David C. Weatherburn

Chemistry Department, Victoria University of Wellington. Wellington, New
Zealand.

Cobalt(ll) complexes of the pentaazamacrocycles [15]aneN.
[16]aneN,. [17]aneN,. [17B]aneNo. [18AaneNG and [1BBjaneNo have been
prepared end characterized.

Cobalt(Ill) complexes of [19aneN5 and [20]aneNo could not be
prepared but cobalt(Il) complexes were prepared which are believed to be
five-coordinate.

C NC

f ],.IN, [N'( , [IJkN

C (N)C N9

IMjAN 08IS404, [(IJAWN5S PJW

Co[15]aneX-* complexes exist as either the racernic or as one of the
mesa isomers; the other meso isomer is not observed. Co[16]aneXr4 com-
plexes have been prepared as only one isomeric form. a mesa isomer with
the six membered ring in the middle of the three chelate rings in the plane
containing four nitrogen atoms. Co[17A]eneX" * also exist in one isomeric
form, the racemic isomer with both six membered rings in the plane con-
taining the four nitrogen atoms. Co[1?B]aneNegXl exists in two isomeric
forms, one meso. one racemic of the geometric isomer with the B5,S
arrangement of chelate, rings in the plane of the four nitrogen atoms.
Co 16JaneN.)(" and Co[17A]aneNOXR* undergo induced equation (Hg2 ,

AS ) and base hydrolysis with retention of configuration. Co[15]aneNGXn

and Co[17B]aneNdXnR react under those conditions with some inversion of
configuration.
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LANTHANIDE IONS AS NMR PROBES FOR POLYAZA POLYCARBOXYLIC
NACROCYCLES: STABILITY, STRUCTURE AND CONFORMATIONAL
.EQUILIBRIA.

J.F. Desreux and H.F. Loncin.
Analytical and Radiochemistry, University of Liege, Sart
Tilman (B6), B-4000 Liege, Belgium.

Further studies on the complexation of lanthanide
ions (Ln) by functionalized azamacrocycles have now been
completed. Competition methods led to the determination
of reliable stability constants of some LnDOTA and LnTETA
complexes. DOTA forms the most stable Ln complexes known.

Moreover, 1H and 13C NMR studies showed that the
LnNOTA complexes are non-rigid: the conformation of the
ethylenediamine groups is inverting rapidly. On the con-
trary, the conformation of the cycle is frozen at room
temperature in the case of DOTAI and of the optically ac-
tive DOTPA. The latter remains rigid up to 100"C. Also,
the solid and solution structures of LnDOTA are identical
and axially symmetric2 . A different conformational proc-
ess takes place in the TETA complexes. In the solid, the
coordination polyhedron is a distorted dodecahedron. This
structure is maintained in solution but the two trapezo-
idal planes of the dodecahedron exchange their position
and the NHR spectra are modified accordingly.

In each case, the conformation of the polyaza ring
is identical to the conformation of the corresponding
free polyoxa macrocycle. The coordination polyhedron of
the Ln ions could have been deduced directly from the
structure of these polyethers in the solid state.

Finally, the twelve-membered macrocycles exist in
solution in two forms. For DOTA, the major form is axial-
ly symmetric and the ligand is octadentate while in the
minor form, it is heptadentate, one carboxylic group be-
ing uncoordinated. The reverse is found for DOTPA: the
axially symmetric form accounts for only 8.7% of the to-
tal concentration. The differences in coordination mode
of the ligands are very well reflected in the values of
the crystal field coefficients.

These NMR data are most unusual for Ln complexes
which are known to be higly labile.

1J.F. Desreux, Inorg. Chem. 1980, 19, 1893.2M.R. Spirlet, J. Rebizant, J.F. Desreux and M.F. Loncin,

Inqrg. Chem., in press.

~COH COONO
H_"' CH 3C (N COON HOCN1_COI$

H 4 VCO HOyN yCH3 HOOC-. _

HOOC ~ CH3  COON

NOTA DOTA DOTPA TETA
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[14]TETRAENZN, MhCROCYCLES: SYNTHESIS OF THE PROTONATED
METAL-FREE LIGAND AND PREPARATION, CHARACTERIZATION, AND

ELECTROCHEMISTRY OF THE MANGANESE COMPLEX

Susan C. Jackals and Brian A. Anderson

Wake Forest University, Department of Chemistry, Winston-Salem,
North Carolina, USA 27109

Most complexes of substituted [14]tetraeneN4 macrocycles
are prepared by template condensation of cv-diketones with 1,3-
diaminopropane in the presence of divalent metal. This general
method is successful for all of the later first row transition
metals except Zn and Mn. The Zn complex of L has been prepared
by reductive transmetalation of the CuL2+ complex with Zn metal.
Neither of the above methods leads to the Mn complex. In order
to make possible the preparation of Mn and other metal complexes
of L we have isolated the protonated metal-free ligand salt of
L. This ligand salt is made by treatment of the Cu(II) complex
with anhydrous HC1 in C11CN.

CuL2+ + 4,+ LiBr L4HBr + Cu2+

This ligand salt was used to prepare
the n complex by reacting it with rm
Nn(DAc), in absolute EtOR. Addition Ph N N C
of PF?" yields the product [MnLBr]PF,.
The Br- axial ligand could be removed
from the 5-coordinate complex by treat- NPh
ment with Ag+. Other axial ligands N N
were substituted including CI1, I-, I
OH" and nitrogenous neutral ligands.

The complexes were characterized by
elemental analyses, conductivity, UR, L

UV-Visible, and magnetic susceptibility measurements. All are
5-coordinate having high-spin Mn(II). The electrochemistry of
the complexes was investigated using cyclic voltammetry. In
C% CN at a glassy carbon electrode the halide derivatives under-
go a reversible one-electron reduction at about -1.1 Volt versus
Ag+/o.lM AgNO3. Compared to other Mn macrocyclic complexes,
those of L are remarkably stable toward oxidation to Mn(III).

I
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MACROCYCLIC POLYPHOSPHANE LIGANDS: A NOVEL TETRAPHOSPHADITHIA
[22]-MEMBERED RING AND ITS COBALT(II) AND NICKEL(II) COMPLEXES

M. Ciampolini, S. Mangani, N. Nardi, P.L. Orioli and F. Zanobini

Department of Chemistry, University of Florence, Florence, Italy,
Department of Chemistry, University of Siena, Siena, Italy and

ISSECC (CNR), Florence, Italy

As part of our continuing studies I on polyphosphane macro=

cycles we synthesised the new compound 5,8,16,19-tetraphenyl-1,12-
dithia-5,8,16,19-tetraphosphacyclodocosane, L. Such a macrocycle,
containing a 22-membered ring, should allow one to investigate the

effect of ring size on the coordinative
behaviour when compared with the previously

Ph S Ph studied 18-membered rings.2 The synthesis
SPI of L was carried out by reacting bis(3-chlo=

ropropyl)sulfide with the dilithium salt of
1,2-bis(phenylphosphino)ethane. The yield

WP e P was about 15% and three diastereoisomers,
Ph ( )S Ph out of the five obtained, were isolated in

the pure state. They are 5RS,8RS,16RS,19SR

(L) (La), 5RS,SRS,16SR,19SR (La), and 5RS,8Rs,
16RS,19RS (L6 ).

These diastereoisomers react with cobalt(II) and nickel(II) to
give 1:1, 2:1, and 3:2 metal to ligand complexes. An X-ray crystal
structure analysis shows that the L8 nickel(II) complex, [Ni 2Br2
CLa)1[BPh J 2.MeOH, consists of dinuclear [Ni 2Br 2(L)j

2  cations,
BPh4]- anions and disordered lattice MeOH molecules. The dinuclear

cation is centrosymmetric and each nickel ion displays a square-
planar geometry achieved by coordination of two phosphorus atoms,

one sulfur atom and one bromide anion. The Ni...Ni distance (5.13 X)
is very long ruling out any direct interaction. Electronic and
3 1P{1H} spectra as well as conductivity measurements show that the

same structure holds in solution for this complex.

1. M. Ciampolini, P. Dapporto, N. Nardi, and F. Zanobini, J.
Chem. Soc. Chem. Commun. 1980, 177; M. Ciampolini, P. Dappor=

to, A. Dei, N. Nardi, and F. Zanobini, Inorg. Chem. 1982, 21,
489; M. Ciampolini, P. Dapporto, N. Nardi, and F. Zanobini,

Inorg. Chem. 1983, 22, 13; M. Ciampolini, N. Nardi, F.Zano=

bini, R. Cini, and P.L. Orioli, Inorg. Chim. Acta 1983, 16,
L17.

2. M. Ciampolini, N. Nardi, P. Dapporto, P. Innocenti, and F.
Zanobini, J. Chem. Soc. Dalton Trans. in the press; M. Ciam=
polini, P. Dapporto, N. Nardi, and F. Zanobini, J. Chem. Soc.
Dalton Trans. in the press.
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COMPLEXES OF TETRA-N-ALKYLATED CYCLAM LIGANDS CONTAINING
FUNCTIONALIZED NITROGEN SUBSTITUENTS: SYNTHESIS, ISOMERIZATION,

N-DEALKYLATION

E. Kent Barefield, Gary M. Freeman, Donald G. Van Derveer and Keith
A. Foster

School of Chemistry, Georgia Institute of Technology, Atlanta,
Georgia, USA 30332

Metal complexation reactions of ligands of types 1-Ill have been
investigated. (Synthesis of lb, Ila-d and IIIa-e, which have not

N N 

C
x' N h> N-N ~ K N.x

la-d Ila-d llla-e

a: X - CN. b: X - C(O)NWH2 ' C: X • C02CH3. d: X - CH2NN2, e: X • C028

been previously reported, will be described.) With Ni(II) the pro-
ducts obtained under kinetic control all appear to have the trans I
stereochemistry. This has been firmly established for the complex
of Ia by an x-ray structure. The kinetic products of Ni(II) and la,
Ib or lib isomerize upon heating in a suitable solvent (Ia, CHCN;
Ib and lib, HAO). X-ray structures on the isomerized products of Ia
and Ib show teem to have the trans III stereochemistry. These iso-
erizations occur more rapidly than those of Ni(tetramethylcyclam) +

(Moore, et. al., Chem. Commun., 522 (1983).

When either isomer of the Ni(II) complex of la is heated in water
(18-20 h) a complex of 1,8-bis(2-carbamoylethyl)-4-(2-cyanoethyl)-
1,4,8,II-tetraazacyclotetradecane is formed in about 40% yield. An
x-ray structure on this complex shows that the nickel ion Is six-
coordinate with the macrocycle folded such that the 1 and 8 nitro-
gens are cis and in the same plane as the carbamoyl oxygens, which
act as the fifth and sixth donors. Ni(cyc am) + (5%) and a complex
of 1,8-bis(2-carbamoylethyl)-1,4,8,11-tetraazacyclotetradecane (15%)
were also isolated from the hydrolysis reaction. These are appar-
ently formed by an independent pathway from the major product since
it did not undergo any reaction after 96 h of additional heating.
Dealkylation of nickel complexes of carbamoylethyl substituted
ligands has not been observed so far; however, the Cu(II) complex of
Ifb undergoes dealkylation upon heating in acetonitrile with sodium
methoxide. Facile dealkylation has also been observed for the
Cu(II) complexes of l11c (CH30/CH3CN) and Ille (H+/H20).

Our results indicated that the possibility of dealkylation and
isomerization must oe considered in future studies of macrocyclic
tertiary amine ligands that contain functionalized N-alkyl groups.
When retro-Michael reactions are possible, high temperatures and
acidic or basic conditions should be av, ded. Such dealkylation
reactions may also be sensitive to the nature of the metal ion.
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OLIGOMERIC OXO-/HYDROXO-BRIDGED CLUSTERS OF Mo AND
W IN OXIDATION STATES III,IV AND V FROM MONOMERIC
1,4,7-TRIAZACYCLONONANE AND ITS TRIMETHYL DERIVATIVE
COMPLEXES

P.Chaudhuri, G.Backes-Dahmann, K.Wieghardt

Ruhr-Universitat Bochum, P.O.B.102148, D-4630 BOCHUM, FRG

Br -oxidation of M(CO)3L 1 tM=Mo,WJ affords mononuclear

OM 4LBR3 (I). I dimerises in aqueous solution resulting

yellow cis W2 04L2 J
2 + (II).

The corresponding brick-red trans-isomer(III), has also
been prepared. Both isomers are diamagnetic suggesting
a direct W-W interaction.
Reduction of I with Zn in acidic solution results a
deep green solution which on oxidatiQ0 by air yields
deep-red trinuclear complex LM3040 3  (IV). W-W single

bonds are postulat d according to its short W... .W
distances ( -2,52 §) and diamagnetism.
Above mentioned green solution (containing Mo) afforded
Mo(III) dimer. Single crystal X-ray structural determi-
nations of the green W(3II) complex is in progress.
Oxidation of Mo(CO) L1  with HNO 3 yields yellow cry-
staLs (characterised by chemical analysis, IR and magne-
tic measurements) of a probably oxo-bridged tetranucle-
ar Mo(V) complex. X-ray structure (inpro3ress) will be
presented.
The electrochemistry of the complexes will also be pre-
sented.

0 0t20 o 2.
N NH1101H

sIcorg.0Ch, 8 It
110

"- .- ° .- CH Sr By mu m d*

LMo MoL

1. P.Chaudhuri, K.Wieghardt, Yi-Hung Tsay and C.KrUger.
Inorg.Cbem. ,in Press.

2. K.Wieghardt, P.Chaudhuri, B.Nuber, J.Weiss.
Inorg.Chen., 1982, 21, 3086.
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1,4,7-TRIAZACYCLONONANE - A VERSATILE LIGAND FOR THE
SYNTHESIS OF NOVEL OLIGOMERIC OXO-/HYDROXO BRIDGED
COMPLEXES

Karl Wieghardt, Klaus Pohl, Martin Koeppen

Ruhr-Universitat Bochum, P.O.B.102148, D-4630 BOCHUM, FRG

The tridentate ligand 1,4,7-triazacyclononane (L) and
its N-methylated analog form stable monomeric, octahedral
complexes of the type LMX 3 (M=Ti,V,Cr,Mn,Fe,Co,Mo,Ru;

X=Br,CI). The controlled hydrolysis of these com-
plexes leads to a varicty of dimeric, trimeric and oli-
gomeric complexes with oxo- and/or hydroxo bridges.
For example the following structural types have been
identified by X-ray cyrstallography

Vb

KCH +U.O~

[L6Fe. 3-o) 2 (P 2 oI 2 B 8  ~2o

The electrochemistry and magnetic properties of these
complexes have been investigated. The diamagnetic
RuI'Ru"' species containing a metal-metal bond is re-

versibly reduced to the RuII/RuI I I mixed valence spe-
cies. The V(IV) V(IV) species exhibits strong antiferro-

magnetic coupling (d'-dI); it represents the first
u-hydraxo complex of V(IV).
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COORDINATION CHEMISTRY OF AZAMACROCYCLIC LIGANDS INCLUDING SOME

WITH PENDANT COORDINATING ARMS

Nathaniel W.Alcock, Peter Moore, Colin Pierpoint & John Sachinidis

Department of Chemistry, University of Warwick, Coventry, CV4 7AL.UK.

NN
RN NR

RI

(A) (B)
New Pendant-Arm Macrocyclic Ligands: Synthesis of (A) and (B)

(RI= (CH2) xNMe2 ; x a 2 or 3; R - H or Me) will be described. These

quinquedentate ligands (L)give 5-coordinate trigonal bipyramidal

complexes of the type [M(L)M(ClO 4 )2 confirmed,by the crystal struct-.2+ 2- 2+

ure of a Ni complex. Cu and Zn complexes have also been iso-

lated and characterised. In acidic solution these trigonal bipyram-

idal complexes (M - Ni2+ or Cu 2+) form square-planar complexes by

protonation of the pendant-arm:

[M(L)]
2+ + H = [M(LH) 

3 +

tbp square planar

For the Cu2+ complexes a high acidity is required to force this

equilibrium to the right, but for Ni2+ the square-planar complex

forms readily at low pH, and at a rate too fast to measure by
stopped-flow.

Isoerisacion Reactions Isomerisation of complexes formed by tetra-
azamacrocyclic ligands occurs in the presence of donor solvents or
ligands. For example [Ni(TMC)]2+ (TnC - 1,4,8,tl-tetramethyl-l,4,8,
II-tetraazacyclotetradecane) can be interconverted between R,S,S,R-
and R,S,R,S-geometries in DMSO or DMF, and quite rapidly in the
presence of n-propylamine. Other isomerisation reactions will be
reported.
I. P. Moore, J.Sachinidis and G.R.Willey, J.Chem.Soc.,Chem.Comm.,

1983, 522.
2. N.W. Alcock, C.Pierpoint & P.Moore, J.Chem.Soc.Dalcon.Trans.,

(in press).
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NEW COORDINATION CHEMISTRY INDUCED BY
BULKY DIORGANOPHOSPHIDO LIGANDS

Richard A. Jones, Anthony L. Stuart, Mark H. Seeberger and Thomas

C. Wright

Department of Chemistry, University of Texas at Austin, Austin,
Texas 78712

The use of the di-tert-butyl phosphido ligand (tBu 2 P-) and
other bulky phosphido groups has enabled the isolation and
characterization of a number of new complexes which exhibit
Interesti 79g4 new geometries, stoichiometries and chemical
behavior. Five main areas will be discussed: (a) The synthesis
and substitution chemistry of dinuclear complexes of nickel(I) of
formula (Ni(P-tBuP)PR,),. Of interest here is the isolation of
unusuat asymmetric, stable, carbonyl complexes of stoichiometry
LNi(p- BuP)Ni(CO), (L - CO, PR,). In these complexes one

nickel(l) atom is trigonal planar while the other has a
pseudotetrahedral geometry. (b) Dimers of the cobalt triad which
have the general formula [M(V-RP)L] (M - Co, Rh, Ir; L -
two-electron donor; CO, PR,, etc.). The interesting feature in
this family of complexes is the observation of three different
types of isomer. On the basis of bond length considerations the
approximate geometry about each metal (tetrahedral or planar) may
be correlated with the bond order of the metal-metal interaction.
Thus, two planar metals have a bond of order zero while two
tetrahedral metals have a bond of order two. The intermediate
case, with one tetrahedral and one planar metal also exists, and
the bond order here is one, Factors which affect the formation of
a particular isomer will be described as will a Rh(I) system which
exhibits the unusual feature of a facile, reversible, metal-metal
bond cleavage which is accompanied only by a geometrical isomerism.
(c) Mixed metal systems which are stabilized by a single p-tBuP
bridge, including dinuclear complexes of Cr-Co, Cr-Ni and Cr-Rh.
(d) The synthesis, characterization and X-ray structure of
Moa(l-tBu2P)2(tBuP), which is the first reported binary transition
metal dlorganophosphide. (e The synthesls, characterization and
X-ray structure of [Li,(,- BuP)(P.- Bu2 P)CHO]2 which is, so
far, the only lithium diorganophosphide to have been structurally
characterized. The structure has an unusual staggered, planar Li,
unit.

1. R.A. Jones, A.L. Stuart, J.L. Atwood, W.E. Hunter and R.D.
Rogers, Organometallics 1982, 1, 1721.

2. R.A. Jones, T.C. Wright, J.L. Atwood and W.E. Hunter, Inorg.
Chem. 1983, 22, 993.

3. R.A. Jones, T.C. Wright. J.L. Atwood and W.E. Hunter,
Organometallics 1983, 2, 470.

4. R.A. Jones, A.L. Stuart, J.L. Atwood and W.E. Hunter,
Organometallics 1983, 2, 874.
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OPENING OF THE P MOLECULE: TETRAPHOSPHORUS CHAIN P' PP AS A PART
4

OF AN EIGHT-PHOSPHORUS CONTAINING LIGAND IN A COBALT COiLEX

Franco Cecconi, Carlo A. Ghilardi, Stefano Midollini and

Annabella Orlandini

Istituto per lo Studio della Stereochimica ed Energetica dei
Composti di Coordinazione, CNR, Firenze, Italy

Little is known of reactivity of white phosphorus towards or-
ganometallic species. Indeed although a breaking off of the P mol-

ecule generally occurs, only sometimes complexes containing the
fragments c&cSlo-P 3, P2 or P atoms metal-coordinated have been
isolated.

1 ,2'3

Now, by reacting cobalt(II) tetrafluoroborate with bis(diphe-
nylphosphino)methane (dpm) and white phosphorus, we have succeeded
in the synthesis of the complex [Co(Ph 2PCH 2PPh 2PPPPPh 2PCH 2PPh 2 )BF4,
which can hopefully represent an important novel contribution to
the understanding of the P4 molecule breaking off.

The X-ray structure of the
complex has showed that the nov- C +

el ligand Ph PCH PPh PPPPPh P-~
? J 2 2 '

CH PPh arising rom the open-2 2
ing of a P4 molecule and the

attack of two dpm ligands is for-med. This ligand coordinates the P i Pmetal through the four phomphO-r r

rus atoms of the zigzag P P J
fragment and two phosphorus a- P
toms belonging to the dpm

liganda. C
Investigations about the

reactivity of this compound, which are in progress, have now
achievgd the following results: (i) the phosphorus atoms of the
P Po v fragment are coordinatively unsaturated, the present com-
plex reacting with W(CO) to form the derivative [Co(Ph 2PCH2PPh2-
PPPPPh PCH PPh )W(CO) ]B~h4, (ii) the complex can be used in the

place of w~ite phosphorus to form cyclo-P 3 derivatives.

1. M. Di Vaira, C.A. Ghilardi, S. Midollini, and L. Sacconi,
J. Am. Chem. Soc. 1978, 100, 2550.

2. C.F. Campana, A. Vizi-Orosz, G. Palyi, L. Marko, and

L.F. Dahl, Inorg. Chem. 1979, 18, 3054.
3. G.L. Simon and F. Dahl, J. Am. Chem. Soc. 1973, 95, 382.
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MULTIDENTATE HYBRID LIGANDS: STUDIES ON
A BIDENTATE ALKOXY-PHOSPHINO LIGAND; AN INSTANCE

OF CIS-TRANS ISOMERISM IN A SQUARE-PLANAR Ni2 COMPLEX

Ren6 T. Boeri, Craig Montgomery, and Christopher J. Willis

The University of Western Ontario, London, Canada N6A 5B7

We have prepared compound 1, which (in its deprotonated form)
acts as a bidentate, uninegative, ligand in which the hard alkoxy-
donor group, -C(CF 3)20", is coupled with the soft phosphino donor

CF3CF 3  1 (deprotonated 
Ll)

(C6H5)2' OH

This ligand gives neutral complexes M(LI) 2 , where M Co2+ , Ni2+,
Pd2+ , and Ptz+, together with the copper(1) complex (L')Cu(PPh 3)2
and the rhodium(III) anionic complex K(Rh(LI) 2CI2]. NMR studies on
the Pt2+ complex show only a cis-square-planar geometry, but for
M = Ni2+ , solution NMR show that two isomers are present in a
solvent- and temperature-dependent equilibrium. These are
assigned as cis- and trans-forms of the square-planar complex
Ni(LI) 2 and thermodynamic parameters for their interconversion
have been evaluated. By a suitable choice of solvent, the solid
complex has been obtained in two crystalline forms, and structural
studies are in progress to correlate these with the solution
behaviour.

The palladium system has been extended by the preparation and
subsequent cleavage of chloro-bridged dinuclear species:

1 dl 1. (L l ~ 2  
1  /Cl

Pd(L Pd (L)Pd pd(L) (L)Pdi1

L 2 R2S, etc.

*11

~b
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ENANIIOMLkIC DII'HOSPHOLENES BY NlCKEL(ll) PROMOTHD THEkMAL
D1HLRIZATION OF PHOSPHOLES

F. Mercier and F. Mathey, Laboratoire CNkS/SNPE, 94320
Thials France, J. Fischer, Universite' Louis Pasteur,
67070 strasbourg, France and J.H. Nelson, Department of
Chemistry, University of Nevada, Reno, Nevada 89557

Thermolysls in alcoholic solvents between 140 and
170C of 1-phenyl-3,4-dtmethylphosphole in the presence of
anhydrous Nickel (i1) chloride leads to the synthesis of
racemic dichloro-2,2'-bib[3, 4 -dimethylphosphole-3-eneI
Nickel (II) chloride In reasonable yield. This reaction
represents the first synthesis of a diphospholene and
occurs with remarkable stereoselectivity. This ltaand has
been transferred from Ni(ll) to Pd(II), Pt(Il), and Ru(ll)
without epimerization. The mechanism of the formation of
the diphospholene will be discussed. The complexes have
been characterized by a variety of spectroscopic
techniques, e.g., 'H, ''C{OH), ''P('H) and 'H{''P) NMR,
infrared spectroscopy, electrochemistry and for the Ni(lI)
and Pd(II), single crystal x-ray crystallography.

p2 i9I P' Ph
Ph Ni N

NiN

CI Ci

j4
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REACTIONS OF Co(II) WITH NaBH IN THE PRESENCE
OF BIDENTATE PHOSiHINES

David G. Holah,a Alan N. Hughes,a Stanislat Maciaszek a
Kenneth 0. Parker and Vincent R. Magnuson
aDepartment of Chemistry, Lakehead University, Thunder Bay,

bOntario, Ganada, P7B 5El
Department of Chemistry, University of Minnesota, Duluth,
Duluth, Minnesota, USA, 55812

Reactions between Co(II) and NaBH in the presence of
Ph P(CH ) PPh (n=l-6) lead to the foration of a variety of
ccplexs Tese include the very rejently structurally char-
acterized [Co(Ph2 P(CH o ) PPh )(BH )] (which contains both
bridging phosphines ad'triientaie iridging BH,- groups) and
CoH[Ph P(CH) PPH I (which contains 5- coordinated Co(I) with
chelating ph~sphins and a terminal hydride.

The chemistry of the Co(II)/BH4 - system with Dppm (n=l) as
the phosphine ligand is reported in this paper and the differ-
ences in the resulting Dppm complexes as compared to Ph P(CH ) PPh 2
(n=2-6) complexes will be noted. The actual product fo~med in 2
reactions between CoCl , NaBH and Dppm is markedly dependent
upon the ratio of the eactanis, the rate of addition of the NaBH
and the time of reaction; very careful control of these parameteri
is necessary to obtain reproducible results. Two of the first

ccmplexes to form are the green, paramagnetic Co(I) complexes
[CoCl(Dppm)J (I) and CoCl(Dppm) *Solvent (II), with I being
convertible into II under certain conditions. Along with the
formation of II, a yellow crystalline Co(III) complex,
CoHCl (Dppm) -2EtOH (III) cse be isolated from this strongly
reducing environment. The "'P nmr signal at1 6-15 ppm is con-
sistent with chelating Dppm ligands and the H nmr spectrum,
with an upfield quintet at 6-17.2 ppm (JPH = 52 Hz), confirms
the presence of the terminal hydride.

Different reaction parameters lead to the formaiion of a
red Co(I) hydride complex, [CoH(Dppm) ] (IV). The P nmr signal
at 557.2 ppm strongly suggests the prisence of bridging Dppm
ligands and accordingly a dimeric structure. This is in contrast
to the stoichiometrically similar monomeric n=3 complex mentioned
earlier. Extending the reaction time leads to an as yet unidenti-
fied extremely air-sensitive crystalline complex (V), which appears
to contain boron. This complex is also produced when (II) or (III)
react with additional NaBH . Recrystallization of (V) leads to the
coprecipitation of a very irk paramagnetic complex (VI).

Results of further synthetic, chemical and physical studies
and x-ray diffraction studies, as available, will be reported.

1. D. G. Holah, A. N. Hughes, S. Maciaszek and V. R. Magnuson,
J. Chem. Soc. Chem. Commun., 1983, in press.
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SYNTHESIS AND CHARACTERIZATION OF TUNGSTEN CARBONYL COMPOUNDS

WITH TRIMETHYLENEMETHANE LIGANDS

Agnes A. Alich* and Nancy S. Mills**

*College of St. Scholastica, Duluth, Minnesota, USA 55811

**Trinity University, San Antonio, Texas, USA 78284

Tungsten carbonyl derivatives containing the dianion of isobu-
tylene and ligands such as bis-(diphenylphosphino)-ethane
(DIPHOS) have been synthesized. Preliminary results suggest that
the C4 H 6  ligand acts as a six-electron donor, bonded as
trimethylenemethane, rather than as a four-electron donor,
which would yield a metallocyclobutane. Confirming evidence will
be presented.

The steps in the synthesis may be summarized as follows:

No CO) 6

W [(C 6 115 )2 PC2 H4 P(C 6 H5 ) 2 ](CO) 3 Br 2I
W((C 6H5 ) 2 PC2 H4 P(C 6 H5 ) 2 1(C4 H6 ) (CO)2
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Itedt1(I), 181oel (I), and M.ckel(O) On1.sm of

Polydentate Ybiophins Ikgaen

Daniel L. Dufois

Solar Ehergy Research Institute, 1617 Cble Boulevard, Golden, C
80401

The reaction of Ni(CH 3CN) 6
2+ with a variety of bidentate,

tridentate, and tetradentate ligands results in the formation of
Ni(Ph2 PcH2PPh 2 ) 2

2 + (I) Ni( PhPCH2CHoPPh2 ) 2
2 + (11

Ni(Ph P( CH CHCHPPh..,2+ (1 CHI NiP.P CH I) (WV),

Wil[ph (C22P2 ) ?2C C(N3) + (V), NifPhPfaH2C 2Py)2( 4 CN) 2

(VI), Ni [Ph2PCH CH P(PhCHCH2 P(Ph)CH CH2 PPh2 ]  (VII), and
Ni[P(012CH2pPh2 3]?CH3CN (VIII) (were Py is 2-pyridyl). The
electrochemistry of these complexes will be discussed. Similarly
reaction of Ni(COD)2 with various ligands leads to the formation of
the known Ni(Ph PCH2CH2PPh 2)2 (IX) and Ni(Ph2PCH2CH2CH2PPh2)2 X)
complexes and tae new complexes Ni(Ph2PCHI2CH 2Py) 2 (XI) and
[NIP(CH2CH2PPh 2) I2 (XII)o Reaction of Ni(CODD) with various
tridentate ligands results in the formation of intractable mixtures
of complexes. Reaction of (II), (III), and (IV) with IX, X, and
XI, respectively, results in the formation of the corresponding
Ni(I) complexes. Reaction of VIII and XII in acetonitrile results
in the formation of a new Ni(I) dimer formulated as
[NiP(CH2CH2PPh 2)3]2

2+ (XIII). The same reaction carried out using
tetrahydrofuran as the solvent results in the formation of the
known nickel(I) monomer (NiP(CH2CH2PPh 2)3J

+ (XIV). Another
nickel(l) dimer, XV, can be formed as shown in reaction (1). This
diner reacts with CO2 and with H2.

Ni(Ph2 Pc4 2 PPh 2 ) 2
2+ + NWiCOD) 2  /HCaq N-N 2+

XV
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SOME INTER-REACTIONS BETWEEN TRANSITION METALS AND
CYCLIC PHOSPHORUS/NITROGEN LIGANDS

Pierre Vierlinrg. Jean-Marc Dupart, and Jean G. Reiss

Laboratoire de Chimie Minerale Moleculaire. Equipe de Recherche Associee
au CNRS, Parc Valrose, 06034 Nice, France.

Phosphorus ligands are commonly used as tools to provoke given elec-
tronic and geometric structures in metal complexes and modulate their
properties. But the metal does not stay innocent with respect to the
ligand; it may perturb it profoundly and induce new phosphorus cherris-
'try. Such inter-reactions have led to the unveiling of tautomeric forms,
the production of new types of ligands such as phosphoranides (1) and
their complexes, to the observation of original group migration and bond
activations, etc. Examples will be taken from the chemistry of bicyclic
arriinophosphoranes (2) and from cyclamphosphorane (3) in the presence
of transition metal derivatives:

2 aphe,., 3
alllyl

-. -

3 M
..,co,.COR -----. o 0 c co
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SYNTHESIS, CRYSTAL STRUCTURE AND COMPLEX CHEMICAL BEHA-
VIOUR OF METAL-COORDINATED PHOSPHINITE DERIVATIVES

Christina Zeiher and Ingo-Peter Lorenz

Institute for Inorganic Chemistry of the University,
Auf der Morgenstelle 18, D-7400 Tibingen (F.R.G.)

The phosphorus homologues of sulfonamides are hither-
to unknown because of the extremely unstable atomic com-
bination R 2P-S(O) R. In our endeavour to find suitable
methods of preparaKion for these compounds we have reac-
ted some metal-coordinated phosphanes with the correspon-
ding sulfonyl derivatives.

For instance, the diphenylphosphane complexes (CO)5 M-
P(C 6H) 2 H (M = Cr, Mo, W) react with sulfonyl chlorides
RSO2C1 via the not isolable sulfinyldiphenylphosphinito-P
metal complexes (CO) M[P(C H5 ) )OS(O)R] to give the homo-
geneous anhydrides, ihe tetrapgenyldiphosphoxane comple-
xes r(CO) .MP(C H ) 1 20 and the sulfinylsulfones R(O)S-
S(0) 2R. T e crysiai structure determination for M = Cr
shows two nearly octahedral configurated (CO) CrP(C 6 H5)
moieties joined by an unsymmetrical oxygen bridge and t~e
bond angle PI-O-P2 of 144 R' R'

I I
(CO)5MPR' 2 H R' (CO) 5 M-P-O-P-M(CO) 5L. i R' R'~(CO)5MPOS- R -

5 0 0
RSO2Cl + NR"3I

R +R-S - S-R + fNR HICl

0

As a result of the 5 eaction of the bifunctional di-
anion [(CO) 4MnP(C6 H ) I with SO Cl we surprisingly ob-
tained tetraca.:bonyi-ydrogenbis(iiphenylphosphinito-P}-
manganese instead of the expected mono- or dimeric comp-
lex ((CO) 4MhP(C6 H5 ) t(O) 2] (n = 1, 2) with the intact
sulfonyl and phosphido function. In addition to simple
substitution, also complicated redox reactions must take
place.

According to the x-ray structure analysis four carbo-
nyl and two phosphinito-P ligands are bound in cis-posi-
tions to the octahedral coordinated manganese atom. The
two oxygen atoms are linked together by an unsymmetrical
hydrogen bridge forming the nearly planar six-membered
ring system Mn-PI-05-H-06-P2. The compound can be trans-
formed by N(C 2 H )3 to the corresponding salt indicating I
an interesting complex chemical behaviour.
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yatb mis, I-Day Strctural Otaraoteriaation, and Dactiom of
1,1 '-Dipbenlpbomphinocobaltocene

Charles W. Eigenbrot, Jr., Daniel L. DuBois and James C. Smart

Solar Energy Research Institute, Golden, Colorado, 80401, USA

The use of samtrically disubstituted metallocenes as novel
bidentate ligandsa has been hampered by a lack of general synthetic
routes for the introduction of donor groups such as
diarylphosphines. Reaction of TIC5 H4 PPh 2 2 with anhydrous oC12
gives the neutral complex, Cb( CH 4PPh2 )2, in good yield. This
paramagnetic (1i uf- 1.73 B.M.) Co(II) metallocene exibits
structurally significant variations in Cb-C and intraring C-C
distances due to electronic effects of diphenylphosphine
substituents. Extended luckel molecular orbital calculations
indicate the degeneracy of the e orbital set in a symmetrical
metallocene is lifted by a bondi g interaction between a d orbital
on phosphorus and a p
orbital on C1 . The
metal dxz orbital C
interacts in an c1
antibonding fashion
with C,, C3 and C4.
The strongest
interaction was 3

calculated to be with is2 ::
C1 , which is c7
consistent with the c1
observed variations in C1C'
metal-to-ring carbon -1.,V9FWNY lPHOWHOMAeInLTOCENE
distances of the order
C1 > C3 ,C 4 > C2 ,C C.
The electrochemistry,
and reaction chemistry
of this redox active
bidentate ligand will
be discussed.

1. A. W. Rudie, D. W. Ltchtenberg, M. L. Katcher and A. Davison,
Inorg. Chem., 1978, 17, 2859-2863.

2. M. D. Rausch, B. H. Edwards, R. D. Rogers and J. L. Atwood, J.
Amer. Chem. Soc., 1983, 105, 3812-3886.
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DISPLACEMENT REACTIONS OF THE DINITROGEN COMPLEX

trans-[ReCl(N 2 ) (dppe)2 1. PREPARATION OF A TETRAHYDROBORATE

COMPLEX OF Re(I), [Re(BH4)(dppe)21

Armando J.L. Pombeiro

Centro de Quomica Estrutural, Complexo I,
Instituto Superior Tkcnico, Av. Rovisco Pais, Lisboa, Portugal

Raymond L. Richards
School of Molecular Sciences, University of Sussex, Falmer,

Brighton, England

Although dinitrogen is usually a labile ligand, complex

trans-4ReCI(N )(dppe) 1,(A), presents a strong metal-N bond which isL 2 21_ 2stabilized by the electron donor halide co-ligand. However, an un-

saturated species, [ReCl(dppe)2], has recetly been isolated' upon
photolysis of the parent N complex, and it may be involved in the
replacement reactions of dinitrogen by isocyanides2 or carbon

monoxide.
The chloride ligand in complex(A)may be displaced by an ab-

stractor such as Ti+ , and new complexes may be derived upon coordi-
nation of an anionic species withor without, N2 loss.

Hence, e.g.,the tetrahidroborate complex c4s-tRe(BH)(dppe)2 ,

(B), and the thiolate species [Re(SCyH 3CH )(dppeT2are prepared
according to reactions (1) and (2)witllN evolution, whereas the un
stable dinitrogen-ethoxide complex [Re(OEb)(N 2 )(dppe)2  appears to-

be formed in reaction (3). 2 2

T1BF4,BH- cis-[Re(BH4 )(dppe)2 ] ()

thf

[ReCI(N 2 ) (dppe)2] TISC6 H4CH 3-A rRe(SC 6 H4 Cui3 -)(dppe) 2  )

(A) 
thf

TIOEt [Re(OEt) (N2) (dppe) 2 (3)

The bonding of the BH ligand to the metal in complex (B)
will be discussed in terms ot the available spectroscopic data.

The effect of the co-ligand trans to dinitrogen on the

stabilization of the Re-N bond and the application of complex(A) to
generate reactive unsaturited species will also be object of
discussion.
References: l-D.L.Hughes,A.J.L.Pombeiro,C.J.Pickett,R.L.Richards,
J.Organometal.Che.,1983, 248,C26. 2-A.J.L.Pombeiro, C.J.Pickett,
R.L.Richards, J.Or anometaTChem., 1982, 224, 285

Acknowled ement: The support given by the JNICT (contract
NY 216.80 ). %he INIC (Portugal) and the British Council are
gratefully acknowledged.
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THERMOCHEMISTRY AND STABILITY OF ION-MOLECULE COMPLEXES FROM GAS
PHASE ION MOLECULE EOUILIBRIA

Jan Sunner. Tom Magnera. Gary Caldwell. Ram Sharma and P. Kebarle

Chemistry Department, University of Alberta, Edmonton, Canada,
T6G 2G2

Ion molecule equilibria (n-l,n) can be measured with a
pulsed ionization high pressure mass spectrometer.

M+ +L M +M L (0,1)

M+Ln-1 + L MLn  (n-l,n)

M + L L (0,n)n n

Determination of the equilibrium constants at different tempera-
tures leads via van't Hoff plots to the corresponding enthalpy,
free energy and entropy changes. AH*n-l,n , AGOnnl,n and ASn-l,n .

Summation of the stepwise changes (n-l,n) leads to (O,n) data.
Values up to n = 6 can generally be obtained.

Recent results that will be presented include the alkali
positive ions M+ and the halide ions X- complexing with the
ligands H20, CH3OH, Me2CO, MeCN, Me2SO, dimethylformamide, di-
methylacetamide, S02, CS2. Data with a much larger variety of
ligands is available for the potassium ion and the chloride and
fluoride ion. Quantum mechanical calculations when performed with
a large basis set predict binding energies in good agreement with
the experimental results. The binding energies, particularly as
the size of the ion increases are dominated by electrostatic
interactions. To understand the changes of binding with nature of
ligand one must take into account the detailed charge distribution
in the ligand (which adds up to the ligand dipole seen at larger
distances Similar account must be taken of the distribution of
the polarizability. Such considerations provide more rigorous
explanation of stabilities of complexes than the concepts of the
hard and soft acids and bases theory.

Thermochemical results for multidentate ligands can be also
obtained. Recent results for the complexes of H+ , H30

+ , CH3OH2
+ and

INH
4 with crown ethers will be presented.
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ELECTRON, NEGATIVE ION AND RADICAL INTERACTIONS AT TRANSITION
METAL CENTRES UNDER NEGATIVE CHEMICAL IONISATION CONDITIONS

Glen W. Dillow, Ian K. Gregor and Michael Guilhaus

University of New South Wales, P.O. Box 1, Kensington, N.S.W.,
Australia 2033

Transition metals when appropriately complexed by bidentate
or quadridentate liganda present highly specific reactive centres
for gaseous reactions to occur under negative chemical ionisation
(NCI) conditions. Electron attachment leading to the formation
of long-lived molecular negative ions is related to the
availability of an accessible metal or ligand-based LUMO and also
the stability of the metal oxidation state with respect to
reduction. If coordinatively unsaturated, the metal is capable
of entering into reactions with negative ions generated by
ionisation of reagent gases within the ion source. Numerous
factors influence such reactions which take place unencumbered by
complicating solvation phenomena. These include the hard-soft
acid-base properties of the metal, its stereochemistry and
preferred coordination number, the ligand donor atom sets
together with the Lewis and Bronsted base properties of the
reagent negative ions. In certain cases such reactions are
competitive with electron attachment processes. Reactions which
involve the participation of radicals derived from hydrocarbon or
halocarbon reagent gases can also occur at metal centres and can
be identified by appropriate metal chelate selection and emision
current variations. Illustrations of these various types of
reactions will be given.
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_ARLY-STAGE THERMAL DECOMPOSITION OF AN EXPLOSIVE
COORDINATION COMPOUND BY MASS SPECTROI E'RIC AND ANCILLARY

TECNIQIUES

M. L. Lieberman, W. J. Andrzejewski and R. 0. Yelton

Sandia National Laboratories, P.O. Box 5800, Albuquerque, NM 87185,
USA and Monsanto Research Corporation, Mound Facility, P.O. Box 32,
Miamisburg, ON 46342, USA

The coordination compound 2-( -cyanotetrazolato)pentaamine-
cobelt(III) perchlorate, designated CP, has been shown to be an ex-
plosive that rapidly undoes deflagration-to-detonation transition.
As a result, thermal decomposition studies of such a material must
focus attention on early and/or late stages of reaction. In the
present investigation the early stages of C? decomposition have
been examined through the use of the following techniques: mass
spectrometric analysis of species generated under ultrahigh vacuum
and flowing helium using electron impact ionizations mass spectro-
metric analysis of species generated under flowing helium and sub-
jected to chemical ionization: combined differential scanning
calorimetric and mass spectrometric analysisi and 1H, 2: and 15N
nmr analysis of isotopically exchanged materials. Analyses were
also performed on related compounds, including the cyanotetrazole
ligand and complexes in which the perchlorate anion had been
replaced by bromide, tetrafluoroborate, or nitrate ion.

The experimental results are compared with bond lengths avail-
able from a single crystal structure determination1 in order to
propose specific mechanistic steps in the decomposition. Mass
spectrometric analyses clearly identify ammonia as the initial
gaseous decomposition product. Its formation corresponds to the
endothermic reaction that precedes the exothermic stage of decom-
position in which various redox reactions occur. The nmr analyses
indicate that the equitorial ammines are replaced preferentially to
the trans aimine. The absence of a pronounced cyanotetrazole mass
spectrum during CP decomposition indicates that this ligand is
strongly bonded to the cobalt. Identification of cyanogen, how-
ever, suggests the occurrence of ring opening.

1. E.7. Graeber and B. Morosin, Acta Cryst. (1983) C39, 567.

*Work supported by the U.S. Department of Energy under Contract
No. DE-AC04-76DP00789.

226



TUa21-3

GAS PHASE ION MOLECULE REACTIONS OF ALKYNEHEXACARBONYLDICOBALT

COMPOUNDS WITH ALKENES.

Paola Michelin Lausarot, Lorenza Operti, Gian Angelo Vaglio,
Mario Valle e Paolo Volpe

Istituto di Chimica Generale ed Inorganica, UniversitA di
Torino, Corso Massimo d'Azeglio 48, 10125 Torino (Italy)

The possibility to obtain information about the gas phase
reactivity of classes of organometallic compounds, y mass
spectrometry has recently aroused increasing interest.

Alkynehexacarbonyldicobalt complexes, Co 2(CO) L (L =

ligand), in the chemical ionization ion source o} a mass

spectrometer at about 0.5 torr react with propene (P) and give
substitution products, together with [ M J+, originated by

charge exchange processes, and their fragments.

When the ligand of Co (CO) L is 1,1-dimethyl-2-propyn-
2 6+-1-ol the reaction product is [ Co 2(CO) P ] . On the contrary,

Co 2(CO) L complexes where L is butyne, phenylacetylene,
diphenylacetylene and l-dimethylamino-2-propyne, give
[ Co2 (CO)4 LP ] ions, which fragment by successive loss of the
four CO groups and of P. When L is 2-propyn-l-ol the substitu-

tion product is not identified, as the two pathways give ions
with the same nominal mass.

It is suggested that the substitution processes involve
charged metal containing species and neutral propene molecules.

The main fragmentation process of Co (CO) L (L = HC C-
(CH ) OH, HC CH OH) is the elimination of H from the proto2s-

3 2 2 2 2 r
ted molecular ion to give the base peak [ M + H - H 0 ] and an- + 2
abundant C M + H - H 0 - CO 7 ion. Similarly the corresponding
M + H - NH(CH ) I ion is observed in the Co 2(CO) HC 2CH N-

(CH3 )2 /propene system. [ M + H . is also observeg in ?he

spectrum of Co (CO) HC CH N(CH 3, whereas it is absent in the

spectra of all the oher compounds examined.
The alkynehexacarbonyldicobalt complexes show the same

behavior when they react with trans-2-pentene at 0.5 torr.
The factors affecting the observed gas phase reactivity

will be discussed in detail.

1. L.F. Halle, R. Houriet, M.M. Kappes, R.H. Staley and J.L.

Beauchamp, J. Am. Chem. Soc. 1982, 104, 6293.
2. G.A. Vaglio, P. Volpe and L. Operti, Org. Mass Spectrom.

1982, 17, 617.
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MULTIPHOTON IONIZATION MASS SPECTROMETRY IN THE STUDY OF ELECTRONIC
SPECTRA AND FRAGMENTATION PROPERTIES OF COORDINATION COMPOUNDS

Jeffrey B. Morris and Murray V. Johnston

University of Colorado, Campus Box 215, Boulder, Colorado, USA
80309

Supersonic jet spectroscopy utilizing multiphoton ionization
detection has become a popular technique for spectroscopic studies
of large molecules. By this method, gas phase molecules are cooled
to very low temperatures in the supersonic jet to yield greatly
simplified electronic absorption spectra. This simplification
allows detailed spectroscopic investigations to be performed.

We have chosen to apply this technique to the study of
coordination compounds having metal centered d-d or f-f transitions.
Through the use of multiphoton ionization mass spectrometry as a
detection method, we are able to probe the electronic spectra of
jet cooled metal complexes and elucidate photochemical pathways.
Optical and mass spectroscopic data will be presented for a variety
of complexes. The utility of the technique will be demonstrated
for various fluorinated acetylacetonate chelates of the transition
metals and for 2,2,6,6-tetramethyl-3,5-heptanedionate chelates of
the lanthanides. Applications to transition metal porphorIn
complexes and their photochemistry will also be discussed.
Finally, the potential analytical applications of volatile chelates
to highly selective metal ion isotopic determinations will be
considered.
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ANALYSIS OF METAL DIETHYLDITHIOCARBAMATES
BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY

C. Moynihan and P. Fennessey

University of Colorado Health Sciences Center, 4200 E. 9th Avenue
Box C232, Denver, Colorado, USA 80262

Although metals have been gas chromatographed as volatile
metal chelates since the early 1960's, there are still many
problems with these techniques which prevent their wide-spread
use for the separation and analysis of metals. Mass spectro-
metry, coupled with gas chromotography can be a powerful tool to
analyze the problems associated with the chromatography of metal
chelates.

Using metal complexes of diethyldithiocarbamate, metal
exchange has been observed. Data gathered from work using
various metal transfer lines between the gas chromatograph and
the mass spectrometer will be discussed. Ligand exchange has
been observed using the perfluoro analog of diethyldithiocar-
bamate. Investigation of these phenomena may lead to a more
complete understanding of the coordination properties of metal
alkylcarbamates.

Coates et all have reported that zinc diethyldithiocarbamate
(Zn(DDC)2 ) is a 5-coordinate structure which reacts 1:1 with
amines. This knowledge has allowed us to add NH OAc to the
extracted zinc chelate and alleviate the exchange protlems.

1. E. Coates, B. Rigg, B. Saville and D. Skelton, J. Chem.
Soc., 1965, 5613.
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THE STUDY OF TRANSITION METAL CLUSTERS AND THEIR REACTIVITIES
USING FOURIER TRANSFORM MASS SPECTROMETRY

DonnaJean Anderson and David H. Russell

Texas A&M University, Department of Chemistry, College Station,
Texas, USA 77843

Investigations into the chemical and physical properties of
transition metal clusters is rapidly expanding. In part, the rapid
growth in catalysis studies can be traced to the development of new
experimental techniques which allow for more detailed studies than
do bulk methods. A major emphasis of our research program is the
synthesis of gas phase transition metal clusters by ion-molecule re-
actions using Fourier transform mass spectrometry (FT/MS). The ob-
jectives of these studies include the study of the reactivities of
metal ions with other metal containing species, characterizing these
clusters using both spectroscopic methods and chemical reactivities
and utilizing these clusters as models for catalytic reactions,
e.g., C-H and C-C bond insertion reactions.

The sequence of cluster ion formation for a number of transi-
tion metal carbonyl systems have been studied. The overall cluster
formati n seque ce is highly sensitive to the initial reactant ion,
e.g., M , M(CO) , etc., and the reactivities of the initial reac-
tants ion\differ significantly. These investigations are simplified
by the use of ion ejection techniques in which the reacting metal
ion is mass selected and allowed to react with the neutral molecule.
Using this approach it is possible to compare relative reactivities
and to follow the sequence of reactions leading to cluster forma-
tion. This technique coupled with pulsed valve sample introduction
allows us to study the reactivity of these clusters with small hy-
drocarbons in an effort to model catalytic reactions. We have also
studied the influence of Lewis acids on the reactivities of these
clusters using ion desorption techniques.

We will discuss the use of FT/MS to determine the sequence of
reaction in the transition metal carbonyls, the reactivities of
these clusters with small hydrocarbons, and the influence that Lewis
acids have on the reactivities or these clusters.
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MECHANISMS OF REARRANGEMENT OF Pe(OLEFIN)+ COMPLEXES

Michael L. Gross and David A. Peake

University of Nebraska, Dept. of Chemistry, Lincoln, Nebraska
USA, 68588.

Douglas P. Ridge

University of Delaware, Dept. of Chemistry, Newark, Delaware USA,
19711.

Organometallic reactions are often influenced by the effects
of solvent molecules and coordinated ligands. Reactions my be
studied in the absence of these effects in the gas phase. For
example, simple models of reaction Intermediates may be
synthesized in the source of a mass spectrometer and their
structures probed by tandem mass spectrometry (MS/MS) in order to

elucidate reaction mechanisms.
Fe(olefin)+ complexes, formed by reaction of FeCO* with the

olefin in a high pressure source, rearrange to a bis-olefin
complex by a mechanism first proposed by Beauchamp 1 (Scheme I).

Scheme I

Fe - Fe-:J -F{el-k ~ ~

Oxidative addition of the allylic C-C bond of 1-hexene to Fe*,
followed by transfer of a B-H and reductive elimination results in

a bis-propene complex, 1. The collisionally activated
decomposition (CAD) spectrum of Pe(1-hexene) is dominated by
FeC3 H6 * formed by the loss of propene from 1. In fact, the
FeC 3H6* product can be shown to be Fe(propene) by an MS/MS/MS
experiment, providing further support for the proposed
mechanism.

The generality of the allylic insertion mechanism was tested
by examining a series of FeCSH 16

+ formed from isomeric octenes and
methylheptenes. In addition, the structures of product ions
formed by collisional activation of the stable FeCsHl64 were
determined by comparing their CAD spectra with those of reference
iron-olefin complexes. The C-C triple bond of alkynes also reacts
with F. by this mechanism, resulting in an alkene-alkyne-iron
complex.

1. P. B. Armentrout, L. F. Halle and J. L. Beauchamp, ._. Am.
Chem. Soc., 1961, 103, 6624.

2. D. J. Burinsky, R. G. Cooks, 9. K. Chess, and M. L. Gross,
Anal. Chem. 1962, 54, 295.
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GAS PHASE ION CHEMISTRY AND PHOTOCHEMISTRY OF
Group 8 (Fe, Co, Ni) MX+(X=H, 0, S, CH2, and CH3)

D. B. Jacobson, C. J. Cassady, T. C. Jackson, and B. S. Freiser

Purdue University, Department of Chemistry, West Lafayette, Indiana
USA 47907

Activation of C-H and C-C bonds by transition metals is an
important fundamental process in catalysis. Gas phase studies of
the reactions of atomic metal ions with hydrocarbons represents a
method to obtain the inherent reactivity of these ions in the ab-
sence of solvent or ligand interferences. Findings for the group
8 metals, for example, indicate that the order of reactivity is
Fe+ > Co4 > Ni and that, in direct contrast to solution behavior,
oxidative insertio? Into C-C bonds not only occurs but is often
the dominant mode.

A logical extension of this research is to study the effects
of small ligands on metal reactivity. With the exception of MCO +

which is readily obtained from electron impact on the parent carbonyl
complexes, however, difficulty in generating the desired species has
delayed work in the area. Using Fourier transform mass spectrometry,
which we have dubbed the "complete gas phase chemical laboratory",
we have launched into this area 9ver the past year with systematic
studies on the chemistries of MX where X - H, 0, 0, CH, and CH3 .Illustrative of this work is our study on the group 8 hdride ions.2
The results of these studies indicate that metal hydrides activate
C-H bonds in contrast to the bare metal ions which activate C-C
bonds. Furthermore, the order of reactivity, Hill+ > Col+ > FeH + con-
trasts sharply with the bare metal ion reactivity and emphasizes
the complexity of the nature of catalysis and underlines the
possibility of fine tuning catalytic processes through an improved
understanding of the fundamentals.

Finally, preliminary results on the photodissociation of MX
+

complexes will be presented. Photodissociation spectra yield in-
formation on the electronic and geometric structure of ions, as
well as information on the bond dissociation energies, D(M+ - X).

1. D. B. Jacobson and B. S. Freiser, J. Am. Chem. Soc., 1983,
105, 5197.

2. T. J. Carlin, L. Sallans, C. J. Cassady, D. B. Jacobson,
and B. S. Freiser, J. Am. Chem. Soc., 1983, 105, 6320.
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NMR SOLUTION STRUCTURAL STUDIES OF AXIALLY SYMMETRIC Ln(NOTA)
CHELATES AND THEIR COMPLEXES WITH CYCLOPROPANE CARBOXYLIC ACID.

A. Dean Sherry,* Mangal Singh,* and C.F.G.C. Geraldes+

* The University of Texas at Dallas, P. O. Box 688, Richardson,

Texas, 75080, U.S.A. and

+ The University of Coimbra, 3000 Coimbra, Portugal

The macrocyclic ligand, 1,4,7-triazacyclononane-N,NX,N'-
triacetate (NOTA) and its complexes with the trivalent lanthanide
cations have been examined by proton and carbon magnetic reso-
nance. The proton spectra of La(NOTA) and Lu(NOTA) show singlets
for the acetate protons and overlapping doublets (quartet) for
the ethylene protons, indicative of labile Ln-O bonds and long-
lived Ln-N bonds similar to those observed in the corresponding
EDTA complexes. Lanthanide induced shifts (LIS) have been
measured for all proton and carbon resonances in nine paramagnetic
Ln(NOTA) complexes at 250 C and 700 C. At both temperatures the
ethylene protons are paramagnetically shifted into two pairs of
resonances with Jgem - 8.8 Hz (measured in the Eu(NOTA) complex)
while the acetate protons remain a singlet. The direction and
magnitude of the IH and 1 3C shifts indicate they are dominated by
contact interactions in most of the Ln(NOTA) complexes. The con-
tact and pseudocontact contributions to each of the observed LIS
have been separated and the resulting pseudocontact shifts agree
well with those calculated using an axially symmetric molecular
model.

We have also examined the binding of cyclopropane carboxylic
acid with nine Ln(NOTA) chelates using the LIS method. Previous
studies on this carboxylic acid binding with the Ln(EDTA) che-
lates1 and on L-proline binding with the aquo Ln

3+ cations2 ,3

suggested that the measured pseudocontact shifts in the CO and Ca
resonances contain a non-axial shift component. Using these same
analyses, the IH and 13C shifts in cyclopropane carboxylic acid
resonances bound to the axially symmetric Ln(NOTA) complexes fit
the axial symmetry model rather well suggesting that the pre-

viously observed non-axial shifts arose from an asymmetry in the
Ln(H2 0) x 3+ and Ln(EDTA) ligand fields.

1. Mangal Singh and A. Dean Sherry, 1. Less-Common Met., 1983,
94, 351.

2. Mangal Singh, Joe J. Reynolds, and A. Dean Sherry, J. Am.
Chem. Soc., 1983 105, 4172.

3. A. Dean Sherry and Mangal Singh, J. Less-Common Met., 1983,
94, 343.
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MOSSBAUER CHARACTERIZATION OF THE RATE OF ELECTRON
TRANSFER IN MIXED-VALENCE TRANSITION METAL COMPLEXES.

David N. Hendrickson, Seung M. Oh and Michelle J. Cohn

University of Illinois, School of Chemical Sciences, 505 S. Mathews,
Urbana, Illinois 61801, U.S.A.

The study of discrete mixed-valence transition metal complexes
is proving to be useful in characterizing the factors controlling
electron transfer between transition metal ions. By employing the
intrinsic timescales associated with various physical techniques,
it has been possible to bracket the electron-transfer rates for a
number of mixed-valence complexes. Very recently the electron-
transfer rate has been observed to be temperature dependent for a
few mixed-valence complexes.

Variable-temperature M6ssbauer results are presented to char-
acterize the rate and nature of electron traqlferin* the following
mixed-valence biferrocenes and trinuclear Fe2 Fe acetates with
the composition [Fe 3 (v13-O)(O 2 CCH 3 )6L3]'L, where L is a pyridine.

L/  . . = o#Cs-o_

Two doublets are present in the spectra for complexes I, II, and I

III at low temperature. The components of the two doublets for I
broaden and coalesce into one doublet as the temperature of I is

increased. The data can be approximated by a two-site relaxation I
model. The variable-temperature behavior of complexes II and III

are different; in general, two doublets convert into one doublet as
the temperature is increased but there is no line broadening. Fur-
thermore, changing the "extra" solvate L molecule in (III) from a
pyridine to benzene, toluene or a void leads to dramatic changes
in the MKssbauer characteristics. A model will be advanced to
account for these observations in terms of electron-phonon inter-
actions, order-disorder, and the stacked arrangement of these com-
plexes in the solid state.
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HEXAKIS N,N'-DI-PROPYLTHIOUREA IRON(If) TETRAFLUORBORATE: DYNAMIC
PROPERTIES.

J. Granifo*, R. Latorre*, J. Costamagna**

* Universidad de Chile, Casilla 653, Santiago, Chile

** Universidad de Santiago, Casilla 5659, Santiago, Chile

The behaviour of Fe(N,N'-propylthiourea)6 (BF4)2 by M~ssbauer
effect with temperature was studied. Results are shown in the Table.
It is possible to see that the isomer shift (IS) and the quadrupole
splitting (QS) do not change significatively and are in the range
observed for analogous compounds (1). On the other hand, the complex
does not show absorption above ca. 202 K and the linewidth (At) in-
creases with temperature.

Shapiro's model (2) explains the absorption phenomena with
temperature but it is necessary to take into account diffusion of
the iron atom to explain the widening of the line (3). In this case,
the iron atom, placed in an essentially octaedral environment("box"),
is supposed to have a "sudden jump" to equivalent positions inside
the box. These jumps would simulate a diffusion phenomena. With
this model (3), it is possible to calculate the time the atom re-
mains in each position, T and a diffusion coefficient, D. The
Alo =0.30 mm/s, obtained by extrapolation, allow to get D and T va-
lues. From these values an activation energy of 1100 cal/mol and a
mean displacement of the atom (0.34 A*) for all temperatures were
obtained. When the mean time life of the excited state of 5 7Fe,
% 7 x 10-8 s, is greater than T, the probability of getting M7ssba-
uer effect is low. This fact is consistent with the experimental
results.

A similar behaviour is observed for the perchlorate derivative.
Its results will be compared and discussed.

T is(a )  QS Absorption(Linewidth) DX109 TxlO 8

(K) (mm/s) (mm/s) Line I(b) Line 2 (cm2fs) (s)

(% (mm/s)) (% (mi/s))

90 1.31 3.47 11.1(0.31) 10.1(0.31) 7 275
108 1.30 3.50 9.2(0.32) 8.4(0.32) 14 137
140 1.29 3.49 6.0(0.42) 5.7(0.42) 69 28
170 1.27 3.50 4.0(0.50) 3.9(0.48) 137 14
202 1.25 3.50 1.9(0.60) 1.8(0.58) 206 9
295 - - 0.0(-) 0.0(-) - -

(a) related to sodium nitroprusside; (b) line at lower velocity

1. R. Latorre, J.A. Costamagna, C.R. Abeledo, E. Frank, R.B. Fran-
kel, J. Inorg. Nucl. Chem., 1979, 41, 649.

2. N.N. Greenwood, T. Gibb, "Mssbauer Spectroscopy", Chapman and I
Hall, London, 1971, p. 348.

3. (a) C. Janot, "L'effect Mgssbauer et sea applications" Masson,
Paris, 1972, Ch.5.; (b) V.I. Goldanskii, E.F. Makarov, in "Che-
mical Applications of MKssbauer Spectroscopy", Academic Press,
New York, 1968, p. 44
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MAGNETIC PROPERTIES OF IRON(III) PHTHALOCYANINES

G. Brain, B.J. Kennedy, K.S. Murray

Chemistry Department, Monash University, Clayton, Victoria, 3168,
Australid.

H. Homborg, W. Kalz

Institute for Inorganic Chemistry, University of Kiel, D-2300,
Kiel, Germany.

New and improved methods of synthesisI of iron(III) phthalo-
cyanines of types Fe Pc(-2) X (X = F, Cl, Br, I, N3)

Fe Pc(-I) X2  (X = Cl, Br)

[Fe Pc(-2) L2]- (L = OH, OR, CN, N3, NCS)

(Fe Pc(-2)) 20

have allowed us to explore the electronic features of these inter-
esting molecules by means of magnetic susceptibility, esr and
Mossbauer techniques. Previous reports of the characterization and
magnetic properties of some of them, e.g. FePc(-2)CI, are contra-
dictory and somewhat incomplete. This chloro-complex displays a
spin-admixed S - 3/2 / 5/2 ground state similar to that found in
iron(III) porphyrins of the type FeTPP(OC1O 3) but different to the
S - 5/2 analogue Fe(TPP)Cl.2  Comparisons will be made of axial
ligation and in-plane chelate effects on the spin-states and
electronic structures of the present species and related Fe(III)
porphyrins.

Despite recent clarification of the nature of the p-oxo dimer
(FePc(-2))20 by Ercolani et at,

3 we show that this compound still
has some secrets to divulge.

1. W. Kalz and H. Homborg, Z. Naturforsch, 1983, 38b, 470.

2. W.R. Scheidt and C.A. Reed, Chem. Rev., 1981, 81, 543.

3. C. Erconali, M. Gardini, F. Monacelli, G. Pennesi and
G. Rossi, Inorg. Chem., 1983, 22, 2584.

2
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ELECTRONIC STRUCTURE OF SOME NOVEL SPIN-MIXED
AND SPIN-CROSSOVER IRON(III) PORPHYRINS

L.B. Dugad. V.R. Marathe, and S. Mitra

Chemical Physics Group, Tata Institute of Fundamental Research, Colaba,
Bombay 400005. India.

Perchlorato iron(III) porphyrins are of considerable interest as they
seem to stabilize predominantly the unusual intermediate-spin ground
state admixed extensively with the high-spin character l 2 . This unusual
electronic structure manifests through very novel magnetic and spectros-
copic properties of these complexes. Our recent detailed studies show
that nitrogenous-base adducts of these complexes also exhibit very
unusual magnetic and spectroscopic properties.

In this paper we present and quantitatively discuss solid state mag-
netic susceptibility (1-300K), magnetization (1-20K and 10-50 kOe) and
solution isotropic proton shift (340-230K) results on a series of per-
chlorato iron(III) porphyrins and their adducts. We present definitive evi-
dence of the long-speculated spin-mixed ground state as well as spin-
crossover phenomena in these iron porphyrin complexes.

1. Mitra. S.. V.R. Marathe, and R. Birdy, Chem Thys. Left., 96, 103. 1963,
and references therein.

2. MUitra, S., in "Iron Porphyrins", Vol. 2. A.B.P. Lever and H.B. Gray, eds.,
Addison-Wesley Publishing Company, MassachusetLs, 19B3.
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IRON(III) COMPLEXES INVOLVING SPIN-CROSSOVER AND
SPIN-EXCHANGE INTERACTION: A MOSSBAUER STUDY

Krishna B. Pandeya and Mohammad Nadeem Alam
Department of Chemistry, University of Delhi, Delhi, INDIA

Chandra Prakash and Jagdish S. Baijal
Department of Physics, University of Delhi, Delhi, INDIA

We have reported magnetic
and Mgssbauer properties of a

NL .- low spin iron(III) complex
Fe(pan-H)2CLO 4 of pan I, a

N -N terdentate chelating agent and

have now prepared two new
iio/  iron(Ill) complexes of pan;

Fe(pan-H)0 (Paeff, 3.25 BM at
300K), by reaction between
iron(III) chloride and pan in

fi] aquo-ethanolic medium and

Fe(pan-H)(NCS) 2 (Peff, 3.57 BM
at 300K), by similar reaction

in presence of NH4 NCS. Both complexes show the presence of spin-
exchange interaction and also exhibit the phenomenon of spin-
crossover as evidenced by their Mgssbauer spectra (Figure below).
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The low-spin component of the Mlssbauer spectrum is a clear doublet
in each case, while the high-spin component shows structurer
(clearer at LNT) attributable to magnetic hyperfine splitting.
The results are of immense theoretical interest from the "spin-
flipping" considerations.

1. K.B.Pandeya, R.P.Singh, G.L.Sawhney and J.S.Baijal,
Solid State Commun. 1979, 32, 823.
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"Fe MdSSBAUER AND "1P NMR SPECTROSCOPIC CHARACTERIZATION

OF Fe(CO)4L COMPLEXES (L = PHOSPHINE AND PHOSPHITE)

Hidenari Inoue, Tsuneo Shirai, and Ekkehard Fluckt

Department of Applied Chemistry, Keio University, Yokohama 223, Japan
tGmelin-Institut der Max-Planck-Gesellschaft, Varrentrappstr. 40/42,
D-6000 Frankfurt am Main 90, FRG

A variety of monosubstituted iron tetracarbonyls with phosphine
and phosphite ligands have been s nthesized by the elimination reac-
tion of a carbonyl ligand from iron pentacarbonyl or iron dodeca-
carbonyl. Particularly the phosphine and phosphite ligands in which
the groups attached to the phosphorus atom are bulky and electro-
negative tend to favor the trigonal bipyramidal structure. Although
these iron carbonyl complexes provide a good opportunity for studing
the Fe-P bond, there have been relatively few systematic investiga-
tions by S7Fe MSssbauer and 31P NMR spectroscopy.

All the "7Fe MJssbauer spectra obtained here showed a relatively
large quadrupole splitting doublet characteristic of trigonal bi-
pyramidal Fe(CO)4L complexes. The quadrupole splitting as well as
the isomer shift fall into the range typical of monosubstituted iron
carbonyls with Cav symmetry. The increasing tendency in the isomer
shift is interpreted by the ligand-to-iron a donation and iron-to-
ligand Tr back donation.' The linear dependence of the quadrupole
splitting on the isomer shift with a positive slope has revealed
that the a-donor capability is offset by the i-acceptor capability.

The 3"P{'H} NMR spectra of Fe(CO)4L complexes showed sharp
signals in most cases. As expected, the signals of phosphite com-
plexes exhibited larger down-field shifts than those of phosphine
ones. There was a linear correlation between the 31P chemical shift
for the free phosphine and the change in the chemical shift on coor-
dination. This correlation is interpreted in terms of the change in
the cone angle rather than electronic effect, since the larger the
cone angle of the free ligand, the smaller the coordination shift.
Unfortunately no good correlation could not be found between the 31P
chemical shift for the free phosphine and the coordination shift for

9the corresponding phosphite complexes.
The "Fe Mssbauer isomer shift is a measure of the total elec-

tron density at the iron nucleus , while the 31P NMR chemical shift
reflects the electron density around the phosphorus atom. In view of
this feature a combination of "Fe MNssbauer and Sip NMR spectroscopy
is very attractive to elucidate the Fe-P bond. A correlation between
the isomer shift and the chemical shift will be discussed in detail
for Fe(CO)4L complexes.

1. B. A. Sosinsky, N. Norem, and R. G. Shong, Inorg. Chem., 21, 4229
(1982).
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Fe(2,2'-B1PYRIDYL)F2 - A SPIN-TRIPLET IRON(II) SPECIES?

Diana L. Sednev and William M. Reiff

Williams College, Williamstown, MA, USA, 01267
Northeastern University, Boston, MA, USA, 02115

The controlled thermolysis of dihalidebisdiimineiron(l1) com-
pounds typically yields monodiimine products that exhibit a variety
of structural, electronic and magnetic behavior. For example,
Fe(bipy)Cl2 (bipy - 2,2'-bipyridyl) occurs in two isomeric forms,
a tetrahedral monomer and octahedral polymer where the six coordi-
nate isomer is a ferromagnet below 4.2 K. When the anion is
thiocyanate, an octahedral polymer is again observed but with
antiferromagnetic interactions.

This paper presents the preparation and characterization of
the fluorine analog, Fe(bipy)F2*2H20. The Mossbauer and magnetic
properties (678K a 0.50, AEQ - 0.85 ---/sec, pB(3 0 0 K) - 4.51) are

consistent with a triplet (S-1) spin state. The bisbipyridyl pre-
cursor was also thought to exist in a triplet spin state since the
synthesis, Wissbauer, and magnetic parameters are identical to the
data for Fe(1,10-phenanthroline)zF2o4H

20.
2 However, further in-

vestigation of the Mossbauer spectra of some bisdiimine complexes
in applied magnetic fields by Koenig, et al., has shown that these
species are actually low-spin iron(II) cation/high-spin iron(III)
double salts.$ The results of the high field Mossbauer spectra
for both the mono- and bis-bipyridyl fluorine species will there-
fore be considered in the determination of the ground state elec-
tron configurations.

1. W.M. Reiff, B. Dockum, M.A. Weber and R.B. Frankel, Inors. Chem.,
L4, 800 (1975); B. Dockum, Ph.D. Thesis, Northeastern Univer-
sity, 1977.

2. E. Koenig and K. Madeja, Inorg. Chem., 7, 1848 (1968).
3. E. Koenig, G. litter and H.A. Goodwin, fnora. Chem., 20, 3677

(1981).
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STABILIZATION CI' M. (III) OXIDEBZLICTROPHYSICAL
PROPERTIES FOR TYPE NeTaO4 TABUTLATES

P.A.Bcahdetvenskii
Ural Pol~technic Institutel 6200021 Sverdlovsks USSR

A seri es of tantalate electrical and magnetic para-
metres is determined to conform to those of initial oxi-
des Me (III). Correlation of Me (III) oxides electrical
conductivity with synthesized on their basis tantalates
is evident from Table I.

Table 1. Electrical oonductivity of Me (III)
oxides and related tantalates

Oxides JP(Ohm.l cm.-1  Tantalates Jp (Oh.-1 om-i)
T120 3  2,51 10- Ell TiTaO 1  2914i 10-b E23

V203  0,81 l0O4 C13 VTaO4  2,03 10-4 [2]
Cr203  1,58 10-6 [13 CrT&O4  1954 10-6 E2]

P02O3 1,0 l075 (13 PeT&O4  1,7 1l-5 (2)
Calculated and experimental values of the effective

magnetic moment for Me (III) Initial ions and for Me(IlI)
tantalates are given in Table 2.

Table 2. Magnetic data for Me (III) oxides
and MeTaO4 tantalates

lone Theff~~.(M*B.)Aff.(M.B.), )"eff.(M.B.) T(K),
M3 hrcaloulated experiment. MeTaO 4  expi

T13+ 2D 3/2  1,73 (3] 1,77-1,79[3] 1,59 (2) 90-300

V +42 2,83 [3J 2,76-2,85(3) 1,55 (2] 90-300
Or 3+ 6 32 t87 [33 3,68-3,86(33 3,68 (23 90-300
,.3 685/2 5,92 (33 5,4-6 E33 4,83 £23 200-300
Ce3+ 2p75/2 2,56 113 2,39-1,51(43 2,48 r23 90-300
Pr3' 3H4  3,62 [43 3059 (53 3,91 (23 90-300
Nd3+ 49/ 3,68 E43 3t66 E53 3966 E23 90-300

Sm 6H5/2 lt55-l,65[611540 [6J1,6 2 300.1 R 3+ 7? 3,40-3,5 [6]3,615 [63 3,22 (23 300
Yet, unlika he 0 ,the Me 0 -based tantalates are more
thermo- and oo~rsion resis~ant, since compounds formed
by MeCIZI) and TaCY) oxides crystallize in the structu-
ral types which admit 3d- and Sd-elements disposition
in the octahedral fields. References
1. J.I*Morin. Bell Byst. Teohn. Journ. 1958, N 4v 1047.
2. P.A.Rozhdestvenskii, e.a. VINITI, Deposited Doc. 1983

* N 5 112. 3. P,..elwoodt NagaetoohemistryNew York, 1941.
4 . I.GDorfman, Magnetic Properties and Structure of Mat-
ter, Moscow Isd GI!L, 1955. 5. K*N.R*Taylor, M.I.Darby
Physics of 1awe Earth Solids. - London Charmanoand Hali
ZTD 1972. 6. Van Vleok and P.Amelia, i'hys. Rev., 1929,
v. J4, p. 1625. 241
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THE MOLECULAR CONFORMATION AND ROTATIONAL

DISORDER IN CRYSTALLINE FERROCENE AND NICKELOCENE

Jan C.A. Boeyens and Demetrius C. Levendis

Department of Chemistry, University of the Witwatersrand,
Johannesburg, South Africa.

Ferrocene and nickelocene have pseudo-isomorphous structures

at room temperature but only ferrocene undergoes a second-order

phase transformation on cooling. This difference in behaviour

can be explained in terms of rotational disorder due to packing

effects. Intermolecular interactions associated with molecular

reorientation can only be simulated correctly provided transla-

tional symnetry is preserved during all allowed rotations.

Contour maps of environmental potential energy as a function of

independent ring rotations are significantly different for

ferrocene (1) and nickelocene (2).

?~2,

Whereas the rings in ferrocene molecules in the crystal can

rotate like a set of smoothly mating gears, any rotation in the

nickelocene crystal leads to high-energy clashes between hydrogen

atons. The results readily account for the disorder in the room-

temperature ferrocene structure, suggest a mechanism for the

phase transition and predict the correct low-temperature

structure.
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STRUCTURAL STUDIES ON COPPER(II) COMPLEXES WITH

TRIS(HYDROXYMETHYL)AMINOMETHANE (TRIS)

Carlo Mealli, Michal Sabat, Antonio Sabatini, and Alberto Vacca

Dipartimento di Chimica dell'Universit& di Firenze, and I.S.S.E.C.C.,

CNR, Florence, Italy

The compound tris(hydroxymethyl)aminomethane of the formula

NH2 C(CH2 OH)3 (TRIS) is widely used as a biochemical buffer. Since
many of biochemical reactions involve metal ions it is important to

know how TRIS interacts with metals. It has been shown' that TRIS
forms complexes with a number of transitions metal ions, usually

through deprotonation of one of the hydroxyl groups.

In reaction with copper(II) halides two different compounds

were isolated and on the basis of spectroscopic and magnetic meas-

urements they were characterized as (1) Cu(TRIS HI)(TRIS)Br and

(2) Cu(TRIS HI)CI 2' where (TRIS H81) stands for the deprotonated

form of the ligand.

X-ray structure analysis performed for both compounds revealed

that the compound (1) may be described as a hydrogen-bonded dimer

held together by strong O-H ... 0 interactions. The donor-acceptor

distances (2.50(2) 1) between the 0 atoms of the two units of the

dimer are rather similar to those found in transition metal complexes

with other aminoalcohols, 2 where the cooperative hydrogen bonding is

one of the most important factors determining their crystal struc-

ture. The Cu(II) central ion has a square-plane coordination sphere

with a cis arrangement of the TRIS chelate ligands.

The compound (2) exhibits a step-like geometry of the central

core. Each of the two binuclear units held together by weak Cu-O

interactions consists of two square-planar Cu(II) atoms. The dis-
torted squares share the side defined by two bridging oxygen atoms.

The Cu2 02 bridging framework is not planar. One of the bridging 0

atoms is weakly coordinated to the Cu atom of another binuclear unit

with Cu-O separation of 2.407(6) A.
The results of the structure analysis indicate that the TRIS

buffer can be involved in formation of various polynuclear complexes

with transition metal ions.

1. E.B. Fischer, U.K. Haering, R. Tribolet, and H. Sigel, Eur.

J. Biochem. 1979, 94, 523; L. Bologni, A. Sabatini, and
A. Vacca, Inorg. Chim. Acts 1979, 69, 71, and referenceatherein.

2. J.A. Bertrand and P.G. Eller, Prog. Inorg. Chem. 1976, 21, 29.
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THE CRYSTAL STRUCTURE OF BIS(TRIMETHYLAMMONIUM)
DECABROMOTETRACUPRATE(II) AND GENERAL OBSERVATIONS

REGARDING STACKED HALOCUPRATE OLIGOMERS

Roger D. Willett and Urs Geiser

Department of Chemistry, Washington State University, Pullman,
WA 99164-4630, USA

Slow evaporation of an aqueous solution of copper(II) bromide
and trimethylammonium bromide (ca. 2:1 molar ratio) yields dark
purple needle-like crystals of [(CH3 )3NH] 2Cu4Brlo (in the following

TRCB). The crystal structure, as examined by single crystal X-ray

diffraction, consists of tetrameric essentially planar Cu4Br10 
2

units. There are four crystallographically independent metal ions,
three with 4+2, and one with 4+1 coordination. The shorter bonds,
within the tetramers are in the range 2.3-2.5 A, the longer ones,
between tetramers, 2.85-3.4 A. The tetramers stack in such a way
that bromine atoms of subsequent units alternatingly cover 3 or 4
copper ions.

This is different than in the corresponding chloride salt,
where the stacking is uniform and the tetramers centrosymmetric,
with two 4+2 and two 4+1 coordinated copper ions. Both salts show
hydrogen bonding between the trimethylammonium ions and the termi-
nal halides.

The factors governing the existance of Cu nX 2n+22- or Cu nX 2nL2

(n = 2,3,4,5, x = CI,Br) oligomers, and the manner in which they
stack, are not completely known. The size of the halogen, as well
as the size and shape of the counter ion are important factors.
Except for the smallest ions, the counter ion has to provide for
some hydrogen bonding to stabilize the stacked oligomers structure
type. Not all ACuCI 3 salts form dimers. If A is a medium-size

compact ion incapable of hydrogen bonding (e.g. tetramethylammonium)
or a large, flat ion and with many acidic hydrogens (e.g. substi-
tuted aminopyridimium), chain structures are found. On the other
hand, large cations without hydrogen bonding (e.g. (C6H5)4 P

+ ) favor
isolated non-planar dimers.

A nomenclative scheme to classify stacked oligomes structures
is presented.
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TRANSITION METAL COMPLEXES OF NITROXYL RADICAL LIGANDS

Robert J. Doedens, Leigh C. Porter and Michael H. Dickman

Department of Chemistry, University of California, Irvine,
California 92717

To date, only a very limited number of complexes containing a
nitroxyl radical covalently bound to a transition metal ion have
been isolated. 1 We have now prepared and characterized two new
series of such compoinds. Copper(II) trihaloacetate adducts of
stoichiometry Cu(O2CR) L have been obtained for all combinations of
R-CF3 ,  3, Br3 and t=2,2,6,6-tetramethylpiperidinyl-l-ox7 (tempo)
or 2, 2,5,5-tetramethylpyrrolidinyl-l-oxy (proxyl). Crystal struc-
tures of the two trichloroacetate adducts show them to have a di-
meric structure which is an unusual variant of the classic copper
(II) acetate monohydrate structure. 2 All of these dimers are dia-
magnetic, probably beca;use of strong coupling of the Cu(II) and
nitroxyl free spins.

A second series of complexes is M(hfac)2 L2, where hfac=hexa-
fluoroacetylacetonato, M=Mn2+, Co2+, Ni2+, and L-tempo or proxyl.
Crystal structures of four of these complexes show that all have a
centrosymmetric octahedral structure with oxygen-bound nitroxyl
ligands. There are, however, differences in structural details.
Magnetic susceptibility measurements show coupling of intermediate
strength between metal and ligand free spins. For the Mn2+ com-
plexes, the susceptibility data (6-300K) are well-represented by
a spin-only model with J(Mn-nitroxyl) - -79 cm-1 and -105 cm-1

for L-proxyl and tempo, respectively. For both Mn complexes,
J(nitroxyl-nitroxyl) is essentially zero. These J-values cor-
respond to a ground state with S-3/' and a first excited level
with S-5/2 displaced by 5 J (Mn-nitroxyl) from the ground state.
The Co2+ and Ni2+ complexes have qualitatively similar suscept-
ibility curves.

Additional novel metal-nitroxyl complexes have been pre-
pared and generalizations concerning their stabilities,
structures, and magnetic properties are beginning to emerge.

1. M. H. Dickman and R. J. Doedens, Inorg. Chem., 20,
2677 (1981) and references therein.

2. For preliminary communication of structural results for
one of these complexes, see L. C. Porter, M. H. Dickman,
and R. J. Doedens, Inorg. Chem., 22, 1962 (1983).
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ELECTRONIC AND MOLECULAR STRUCTURE Of OL VANADYL(IV) TARTRATE(4-)
AND METHYL-SUBSTITUTED TARTRATE(4-) BINUCLEAR COMPLEXES

Harold 0. Beeson, Robert E. Tapscott, and Eileen N. Duesler

Dept. of Chemistry, University of New Mexico, Albuquerque, NM 87131

In order to explain structural changes accompanying methyl sub.
stitution of binuclear vanadyl(IV) DL-tartrate(4 ), as observed in
a recent crystal structure determination on sodium IL-(+)-dimethyl-
tartrato(4-)-u-(-)-dimethyltartrato(4.)bisoxovanadate(IV) dodeca-
hydrate (1), an X-ray structure determination on a second crystal
form, a hexahydrate, has been completed and several Fenske-Hall
type molecular orbital calculations on model systems have been car-
ried out. The latter not only provide evidence for the causes of
the structural changes accompanying methyl substitution but they
allow an assignment of the visible spectra of vanadyl(IV) OL-tar-
trate and other cis vanadyl(IV) c-hydroxycarboxylate complexes.

The salt Na4[(VO)2((+)-dmt)((-)-dmt) .H20, Odmt = dimethyl.
tartrate(4 ), [OOCC(CH 3)(O)C(CH 3 )(O)COO] -, crystallizes in the
monoclinic space group P21/c with a - 10.624, b x 11.621,C a 11.719
A, B - 124.07°% Z a 2. Like the blue dodecahydrate studied earlier,
the pink hexahydrate exhibits a decreased V-V distance, a dropping
of the vanadium atom Into the plane of the four equatorial oxygen
ligators, an increased vanadium, tartrate hydroxyl oxygen atom dis-
tance (all relative to the nonmethylsubstituted complex), and sixth
site coordination by an ionized tartrate hydroxyl oxygen atom in
the other half of the binuclear complex. Unlike the dodecahydrate
structure, however, the complex present In the hexahydrate is
severely distorted from the idealized 02h geometry (though a
crystallographic center of symmetry is maintained).

The molecular orbital calculations confirm an energy level
ordering for the HOMO and the lowest four LUMOs of a'(dx2-y2),
a'(dxz), a'(dyz), a'(dxy), and a'(dz2) in Cs localized
symmetry with-the am(dxz),a'(d z) pair having nearly the same
energy. This is essentially tRe same ordering determined for
vanadyl(IV) pentahydrate by Ballhausen and Gray (2).

The MO calculations also indicate that the vanadium atom drops
into the plane of the four equatorial oxygen atoms (decreasing the
V--V distance) when there is methyl group substitution in order to
acquire sixth-site bonding to offset loss in bonding with other
ligators as a result of decreased ligand basicity. Vanadyl to
tartrate hydroxyl oxygen atom bond orders decrease as a result of
this sixth-site coordination.
1. S. K. Hahs, R. B. Ortega, R. E. Tapscott, C. r. Campana, and

8. Morosin, Inorg. Chem. 1902, j1, 664.
2. C. J. Ballhausen and H. B. Gray, Inorg. Chem. 1962, 1, 111.
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A DD4E IC OPPER(II) CARXYLA1E CO PLEX WITH DISTORTED TRIG(NAL
BIPY ADAL GETM AROUND COPPER. THE STRIWJ AND MAGNETIC
PROPERTIES OF 1Cu(O2CCPh3)2-Py1 2.C 6 H6 AND Cu(O2 CCPh 3 ) 2 -2py

O.W. Stewarda, M. Katob, S.-C. ,hanga M. SaxC, C.-H. Chanq', T.
Taura', C.F. Jurya, Y. Mutod, T. Tokiid, J. Pletcher c , C.S. yo c ,

(a) Departments of Chemistry and Physics, Duquesne University,
Pittsburgh, PA 15282 USA, (b) Department of Chemistry, Aichi
Prefectural University, Nagoya 467, Japan, (c) Biocrystallography
Laboratory, V A Medical Center, Pittsburgh, PA 15240 and Department
of Crystallography, University of Pittsburgh, Pittsburgh, PA 15260
USA, (d) Department of Chemistry, Saga University, Saga 840, Japan

[Cu(0 2OCPh 3 )2 2py 2 "C6H6 , 1, has been found to have a very
unusual structure 1, a digt6rtcn of the copper(II) acetate mono-
hydrate type structure, which undoubtedly arises as a result of
crystal packing forces, cf. Fig. one can visualize the cage as
being formed by the bonding together of two crystallographically
independent copper(II) ions by four triphenylacetato ligands, with
each copper(II) having a distorted triganal bipyraidal geometry;
the dihedral angle between the equatorial planes is 88.80. Two
of the Cu-O bonds are very long, 2.458(3) and J.349(3)A, (Pig.,
dotted lines), and the Cu-Cu distance, 3.086(1)A, is considerably
larger than reported for the classical diner structure. The dihe-
dral angle between the py rings is 49.10. A structurally related
cage recently has been reported 'y Porter, et al.2  The parallel
aligrnmet of the py rings and the0 intenmolecular distances between
the rings, 3.415(7) and 3.474(2)A, on adjacent diner units indi-
cate that intermnlecular forces are responsible for the observed
distortions. Mutual inter-difer repulsions between the py rings
generate clefts in the neighboring molecules allowing for a more
compact crystal structure. The ESR spectrum (X-band) of 1 is
different from other copper(II) carboxylate diners, D < hv: D
0.204 caC-, gL = 2.07, gig = 2.29. ESR spectra of seven related
CtmplemCs, tCh(O2CCR3)2.L2 (R = Me, Ph; L = a-pic, y-pic, m,a'-
lut), indicate the casical diner struture. Magnetic data
(Faraday, 80 0-300 0 K) on 1 gave the following parameters: -2J =
184 a - 

, = 2.173, Na - 85.lxl0-cgs.

C Cu(O20C:h 3 ) *2py is nmmceric
0 A with the usual distorted octahedral

O structure: ESR gj = 2.063, go = 2.276,
A, - 0.0077 car'; Faraday g = 2.145,

U Q. Nct 64.9x10-'cgs, (V - 1.85 BM, 240).

C N C 1. C.- IL Cang, PhD Thesis, University
O Cu of Pittdxugh, Pittsburgh, PA, 1982;

0 Diss. Abstr. B 1982, 43, 1467B.
O 2. L.C. Porter, M.H. Didcnmn, and R.J.DoeeIs, Inorg. 0-m. 1983, 22,

C 1962. __
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NITROXYDE SPIN-LABELS AS LIGANDS FOR COPPER (II)
HALOGENOCARBOXYLATES

Patrick Sharrock and Milan Melnik*

Department of Chemistry, Universit6 de Sherbrooke, SHERBROOKE
(Quebec) CANADA JIK 2R1

* Department of Inorganic Chemistry, Slovak Technical Universi-

ty, CS 81237, Bratislava, Czechoslovakia.

Much of the interest in free radical compounds of nitro-
xyl type stems from their utility as spin labels in the study
of biological or complex systems. There is also current inter-
est in the interaction of organic free radicals with various
metal ions. Only few coordination compounds of such unusual
ligands with paramagnetic metal ions have been studied1 , and a
wide range of magnetic properties have been found.

Tempo (2,2,6,6-tetramethyl-piperidinyl-l-oxy) forms a
dimeric adduct with Copper(II) trichloroacetate 2 . The crystal
structure shows the Cu-Cu and Cu-O bond lengths are different
from those of other dimeric Copper(II) carboxylates 3. This
prompts us to report on the synthesis and characterization of a
series of compounds formed with Tempo or substituted analogues
and of general formula CuX 2L (X - C1CH 2CH2CO-, CC13COO- or
CF 3COO, L = Tempo, 4-hydroxytempo or 4-oxotempo). These grass-
green compounds are obtained by reaction of the nitroxyl
ligands with the appropriate Copper(II) carboxylate in pentane
or methylene chloride.

Electronic absorption spectra show two bands centered at
- 720 inm and - 380 nm. Significant changes in the IR absorp-
tions are found in the CO0- and N-0* stretching frequencies.
EPR spectra of the complexes nitroxydes do not show features
typical of triplet state cupric dimers nor do they reveal clas-
sical nitroxyde signals near g - 2. The electronic structures
of these complexes will be discussed in terms of their spectral
and magnetic properties.

1. G.R. Eaton and S.S. Eaton, Coord. Chem. Rev. 1978, 26,
207.

2. L.C. Porter, MH. Dickman and R.Y. Doedens, 1983, 22,
1962.

3. M. Melnik, Coord. Chem. Rev. 1982, 42, 259.

* Present address: Department of Chemistry, Universit6 de

Sherbrooke, Sherbrooke (Qu6bec) CANADA JIK 2RI
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MONOMERIC, DIMERIC AND POLYMERIC
PEROXO VANADATES

Cirila Djordjevic and Ekk Sinn

Departments of Chemistry, College of William and Mary, Williamsburg,
Virginia 23185, and University of Virginia, Charlottesville,
Virginia 22901, USA.

Investigating the peroxo heteroligand complexes of the early
transition metals, we have recently synthetized and determined the
structure of three peroxo vanadates(V): K2[VO(0 2)NTA]2H20,
K[VO(0 2)(citrato)1H 20, and NH4[VO(OIDA], NTA-nitrilotriacetate,
IDA-iminodiacetate. These structures turned out to be interesting:
the first is monomeric, the second dimeric, and the third polymeric.
With five structures of V(V) peroxo complexes reported by others
previously, we now can draw a few generalizations and single out
some salient structural features displayed by this type of com-
pounds.

Monomeric or dimeric, monoperoxo or diperoxo, seven coordi-
nated complexes exit, in which vanadium polyhedra can be viewed as
a distorted pentagonal bipyramid. Monomeric arrangements are more
comon, occuring for heteroligands L - oxalate, NTA, picolinate,
and dipicolinate, respectively. Dimeric anions exist in
(NH4)4[0(VO(02 )2 }21, and K2jV 202 (0Z)2 (citrato)z]2H20. In the form-
er complex bridging occurs via a single nonlinear p-oxo group and
a long bond to an adjacent peroxo oxygen.1 The monoperoxo citrato
V(V) polyhedron, however, is connected to another polyhedron by
two alkoxy oxygens. NH 1[V0(0 2)IDA] represents the only polymeric
peroxo heteroligand complex found so far. Pentagonal bipyramidal
V(V) polydedra are linked by carboxylato groups with a relatively
weak interionic V-O bond to form a polymeric anion chain.

Peroxo ligands turn out in the equatorial plane of the penta-
gonal bipyramid in all the structures. The (0-0) bond length stays
in a relatively narrow range of 1.43-1.44 9 for complexes contain-
ing aminocarboxylato heteroligands. V-0 group invariably occupies
the apical position with the bond length ranging from 1.58 to
1.62 X.

The structural analyses show that the coordination of perox-
ides to vanadium is fairly flexible. Peroxo groups can be coor-
dinated to vanadium symmetrically or nonsymmetrically, by two al-
most equal V-O bonds or with bond lengths differing up to 0.11
They can be accomodated in monomeric, dimeric or polymeric envi-
ronments.

1. I. B. Svensson and R. Stomberg, Acta Chem. Scand., 1971, 25,
898.
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THE JAHN-TELLER EFFECT OF f-ANTIBONDING T2g GROUND STATES -

STRUCTURAL, MAGNETIC AND SPECTROSCOPIC INVESTIGATIONS

ON Ti3+ CHLORO-COMPLEXES

Dirk Reinen, Stefan Kremer and Heiner Wachter

Fachbereich Chemie der Philipps-Universitat, Hans-Meerwein-Strasse,
D - 3550 Marburg (G.F.R.)

While the Jahn-Teller effect of transition metal ions with a-anti-

bonding E ground states in octahedral coordination is well establi-

shed (1), experimental studies of compounds with T ground states are

scarce so far. We have investigated octahedrally coordinated Ti
3+

ions in chlorides of the ordered perovskite type by means of X ray

and neutron diffraction, by susceptibility measurements and by va-

rious spectroscopic methods (EPR, Raman, IR, UV/Visible) in the tem-

perature region from 4- 300 K. The specific lattice was chosen, be-

cause it provides a host site of regular 0h symmetry for Ti3+ and

hence allows to study vibronic coupling effects of the Jahn-Teller

type without significant disturbance from packing forces. At 298 K

the compounds A2A'TiC16 [A,A': alkaline ions] are cubic, but undergo

transitions to lower symmetry phases with decreasing temperature.

The Tn-antibonding 2T2g ground state is split by the combined action

of LS coupling and symmetry reduction by about 200 to 300 cm"1, as

can be deduced from the magnetic and 5 K single crystal EPR data.

The orbital contributions to the g tensor are largely quenched by

vibronic interaction between the electronic ground state and the eg

vibrational mode [Ham effect (2)]. The excited E state is split by

1500t 300 an-I and gives further evidence for the presence of T me

coupling. Finally experimental results on TiF 63- polyhedra in vari-

ous host structures are given for comparison.

1. D. Reinen and C. Friebel, Structure and Bonding 1979, 37, 1.

2. F. S. Ham, Phys. Rev. 1969, 166, 307.
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TUa23-10

ON THE SYmMETRY OF RARE EARTH ETAIa TANTALATE BASED

CONCENTRATED CA.YSTALS
M.G.Zuev, A.A.Potiev

Inst. Chem., Ural Sci. Centre, GSP-145, Sverdlovsk,

USSR

Polytantalate based LnTa 7O1 9 rare earth metal con-
centrated crystals are of certain interest for integ-

ral optics (1). However their structure Is not well

understood at present. The aspects of (Ce, Ta)Ta601 9
disorded crystal symmetry space group are still deba-

table. X-ray diffraction shows them to be P63 /mom,
while according to electron diffraction they are to

be P~c2 (2).
Vibration spectroscopy application makes possible

identification of the crystal space group. On the ba-

sis of hexagonal syngony diffraction classes factor-

group analysis of atom vibration in crystals (Ce,

Ta)Ta 601 9 have been made. 2resentations for atom op-
tical vibrations have been given. Infrared absorption

and Ramanspectra of polytantalates have been recorded
on Perkin-Elmer-457, UR-20 and DFS-24 spectrometre,

respectively.

Preferable polytantalate symmetry space group has

been singled out and commented on.

References

1. P.A.Rozhdestvenskii, WI.G.Zuev, J.Lumin. 1983,

(bein6 published).
2. :,'.S.Johnson, L.?.Gatehouse, Acta Cryst. 1980,

B369 523.
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TUa23-11

THE. ACCOUNT OF THiE STRICTIuRAL
nIF'FRENCE RFTWEEN RblnCl3  AMP Rb~nBr 3 by F.M.
ALI Faculty of ScienceKin. Saud University,
Riyadh, Saudi Arabia.
The crystal structure of RhMnC] 3 was determined
by the author and others(Acta Cryst.(1977) R33,
256) to he hexagonal P63 /mmc a = 7.16(l), C a

17.83(4)A, Do =3.09, Dx -31.11 g cm- 3 ) , Z a 6;
the unit cell accommodates six close-packed
layers of composition Rhclj with Mn ions
situated between the layers, being octa-
hadrally coordinated by CL ions.
The crystal structure of RI)MnRr 3 was determined
by the author and others (Acta Cryst.(1980) B36
671) to be hexagonal P63 /mmc a - 7.56(2)A, C a
6.35(2)A D0 - 3.97, Dx - 4.01 gcm - 3 , Z - 2.
The unit cell consists of two hexagonally
close-packed RbRr 3 layers with Mn actahedrally
coordinated by Rr ions. The differences bet-
ween these two structures are that in RbMnC13 .
We have six close-packed layers while there are
two close-packed layers in RhMnRr3. Moreover
in the latter structure the Mn-Hr octahedra
share opposite faces to form infinite chains of
composition (MnRr3 ) parallel to the c-axis
while in the RbMnC13 structure that infinite
chain does not exist.
The reasons put forward to account for these
differences are that the cation/anion ratio in
RhMnCI3 is too large to permit the formation of
infinite chains of Mn-CI face sharing octa-
hedra. The second reason is the polarization
effect: the extra polarization of the bromine
compared with the chlorine made RhMnRr3 iso-
morphous with C'sNiCl1 , which has two close-
packed layers, whil RhMnC13 is not.
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TUp24-O1

THE PuOTOCHuISTRY OF ThIRUTENIUN
DODECACARBONYL, lu3(CO)12, AID OTHER

TINUCLRAR CLUSTERS.

Peter C. Ford and Marc F. Desrosiers
Department of Chemistry, University of California
Santa Barbara, California. USA, 93106

Summarized will be quantitative continuous and flash
photolysis studies of the trinuclear cluster Ru 3 (CO) 12 and
various derivatives tu 3 (CO) 1 2 _xL, (L- a phosphine or phosphite
ligand, x= 1-3) in several different media. The focuas will be
on the elucidation of mechanisms for the photofragmentation
reactions (e.g. eq. 1)1-4 and for the photosubstitution
reactions of these clusters. Irradiation wavelength studies
indicate that these two photoreactions occur from two different
excited states, the lower energy state being principally
responsible for the photoftegmeutation.

(1) Ru3 (CO)1 2 + 3L ---4 3Ru(CO)4L

(2) Ru 3 (CO)1 2 + L --- 4 lu3(CO)IIL + CO

(L'CO. Ph3 P or (C30)3P)

Similar photoreaction studies of the trinuclear osmium
carbonyl cluster Os 3 (CO)1 2 and substituted derivatives have also
been carried out. For the unsubstituted dodecacarbonyl
photofragmentation is at most a very minor pathway when lowest
states are excited, but short wavelength irradiation leads to
substituted clusters as in eq. 2. However the substituted
derivatives 0s 3 (CO) 9 L3 are much more susceptible to
photoftagmentat ion.5

1. Johnson, B.F.G.; Lewis; 3; Twig&, N.V.* 1. Organomet.Chem., L M . 67 C75-76.

2. Irighton, U.S.; GOoffroy, G.L., Organometallic
Photochemistry, Academic Press: New York, 1978 and
references therein.

3. Dosrosiers, N.F.; Ford, P.C.; Orannalli 182,
1715-1716.

4. Mslito, 3. Narkiewicz, S.; Poo, A; Inor. ChM. 1W1, 1.
4337.

S. Other individuals who have contributed to these
experimental Investigations are David link, Valerie Arkle,
Ray Trautman and Allen Friedman, all of UCSB. This
research has been supported by a grant from the U.S.
National Sieonce Foundation.
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TUp24-1

AN UNUSUAL PHOTOCHEMICAL REARRANGEMENT: THE ENERGY SINK IN HEXACAR-
BONYL (1 ,4-DIAZA-1,3-DIENE)DIIRON PRECLUDING PHOTOSUBSTITUTION OF
CO?

Hans-Werner FrOhauf, Dieter Meyer and Joachim Breuer

UniversitAt -GH- Duisburg, FB 6, Organische Chemie, Bismarckstr. 90,
D-4100 Duisburg, W.-Germany

As we now know, the 1,4-diaza-1,3-diene (DAD) ligand system,
-N=-6-_-, may donate from 2 to 8 any even number of electrons for
coordination to transition metals /l/. The unsymmetrically bridging
6e coordination mode in the binuclear title complexes Ia was the
first example where, in addition to the four nitrogen n-electrons,
the x-electrons of one C=N moiety were shown to be involved /2/.
Beyond this interesting coordinative and structural feature, com-
pounds la chemically appeared rather barren. In particular, we
found it impossible in Ia photochemically to substitute CO for oth-
er ligands, e. g. K-systems, a behavior sharply contrasting that
of (DAD)Fe(CO)3 with chelating G-N, G-N' 4e coordination of the
DAD /3/.

The observation of the photo-rearrangement lb-.2b, details of
which will be reported, now offers an explanation:

(CO) 2 Fe- -FeCO) 2  - ' (COJFe--eCO2

L , Co cRR

L 0: L :CO b: LLP(Oe) 3  2

Though seemingly involving mutual exchange of L and CO across the
Fe-Fe bond, the reaction rather proceedes by way of the two DAD
halves interchanging their identity. Upon electronic excitation
of lb the excitation energy is trapped in the DAD ligand, and no
Fe-CO antibonding states are populated. Relaxation may go to either
2b or lb ground state, 2b being favored with bulky groups R. For
R = t-Bu, the photostationary state is fully to the side of 2b.

Very likely, this process is also operating in la, then merely
waisting energy by being degenerate. New results of ongoing 13-CO
labeling studies with Ia and lb will be included.

* /I/ G. van Koten and K. Vrieze, Adv. Organomet. Chem. 1982, 21,
151-239.

/2/ H.-W. Fr(Ihauf, A. Landers, R. Goddard and C. KrQger, Angew.
Chem. 1978, 90, 56-57; Angew. Chem. Int. Ed. Engl. 1978, 17,
64-65.

/3/ H.-W. Frdhauf and G. Wolmershauser, Chem. Ber. 1982, 115,
1070-1082.
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TUp24-2

METATHESIS OF 2-PENTENE CATALYZED BY W(CO)s-HALIDE PHOTOSYSTEMS

Dorota Borowczak, Teresa Szymanska-Buzar and Jdzef J. Zidlkowski

Institute of Chemistry. University of Wroclaw, 50-363 Wroclaw. Poland

Donor-acceptor interactions between W(CO)s (donor) and different
halides (acceptors) (i.e. CBr 4, CC14, AICIS, BFs) under influence of light
(A?,=350nm) leads to the formation of the system which is catalytically
active in metathesis reaction of 2-pentene. When electron affinity of
halide (A) is higher than 1.95 eV., the formation of charge-transfer com-
plex in reaction mixture is observed according to the scheme:

W(CO)s + A 4* [W(CO)s....A] h.'....A]

The charge-transfer complex formation could be concluded from the
correlation of the downfield shift of absorption band at about 34650 cm -1
(corresponding to the electron transfer 'A, - 'Tau in W(CO)G) with the
electron affinity (EA) values of halides used. /urther evidence of C.T. com-
plex formation was found from IR spectra in which the low frequency band
in the 1600-1700 range could be assigned to the carbonyl group interact-
ing via oxygen with the electron acceptor (A) (CO) 8 W-C rO-.A.

The product of donor-acceptor interaction in the system:
[W(CO)s... CC 1], namely .CC13 radical, was ESR identified as the spin
adduct with nitrosodurene. Alternative interaction leading to another
charge transfer complex formation may proceed between 2-pentene
(donor) and halides A (acceptors):

C3 H5 CH = CHCH3 + A , [C 2 H8 CH = CHCHS  A]-hv

-[CgHCH-+)CHCH3 • •. A(-)]

The presence of this interaction was evidenced by the appearance of
the new electronic absorption band as well as by the lowering of the
i(C=C) (1647 cm -1) frequency in IR spectrum of 2-pentene.

The product of this interaction (allyl radical) was ESR identified. The
results obtained allowed description of the formation mechanism of the
active form of metathesis reaction catalyst derived from W(CO)e under
irradiation.
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TUp24-3

PROPERTIES OF THE LOWEST EXCITED STATES
OF TRANS- (N2) 2W(DIPHOS)2

J. G. Brummer and G. A. Crosby

Department of Chemistry, Washington State University, Pullman, WA
99164-4630

The trans dinitrogen complex of zerovalent tungsten with bis-
(diphenyl osphinoethane) has both spectroscopic and photochemical
interest.l, 2 When irradiated with UV light in fluid solution at
room temperature it rapidly loses N2, but, when confined in a glass
at low temperature (<100 K), the molecule emits an intense lumines-
cence and is photochemically stable. 3 The emission Is structured,
which strongly implicates a charge-transfer (CT) excited state
lying lowest; the efficient loss of N2, however, points toward a
ligand field assignment.

To clarify the nature of the lowest excited state manifold we
have initiated a thorough spectroscopic investigation. Comparisons
of the T-dependent spectra (77-4 K) clearly show that the emission
arises from at least three electronic transitions, a dominant one
with origin at 564 nm, a second one peaking at %,578 nm that dies
out as T - 4 K, and a third component at %564 n that is clearly
due to an impurity. Resolution of the spectra via box-car tech-
niques discriminates against the impurity emission that decays in
the nanosecond range, whereas the measurements confirm that the
other two bands arise from the same species, presumably the title
compound. They decay in the microsecond range.

We have studied the decay time of the total emission vs tem-
perature in the 85-4 K range. Below 50 K the measured decay time
becomes shorter, although the intensity increases substantially.
The decay times remain exponential at all temperatures.

From our measurements we infer that:

(a) the lowest excited (emissive) manifold arises from a trip-
()let term, presumably CT in nature,
(b) the lowest two components of this triplet are split, via

spin-orbit coupling, by -.10 cm-1,
(c) the lowest component has a greater radiative rate constant

than the next one up in energy,
(d) these lowest emitting states are not responsible for the

photochemistry, and
(e) the observed photochemistry is due to a higher manifold of

states that we infer to be ligand field in nature.

1. Caruana, A.; Hermann, H.; Kisch, H. J. Organomet. Chem. 1980,
187, 349.

2. Niorge, T. A.; Busby, 0. C.; Allen Iske, S. D. "Inorganic and
Organometallic Photochemistry", Wrighton, H. S., Ed.; Advances
in Chemistry Series No. 168, 1978; Chap. 9, p 147.

3. Caruana, A.; Ktsch, H. Angew. Chem. Int. Fd. Engl. 1979, 18,
328.
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PHOTOINDUCED REACTIONS OF METAL CARBONYL DIMERS

WITH ORGANIC DISULFIDES

Kathryn L. Brandenburg and Harmon B. Abrahamson

Department of Chemistry, University of Oklahoma, Norman,
Oklahoma, USA 73019

Metal carbonyl dimers such as [(n5-CsHs)(CO) 3W)2 react with
organic disulfides under visible or ultraviolet irradiation to
produce metal carbonyl thiolate complexes in excellent yields.l
In contrast to analogous thermal reactions which give dinuclear
complexes with bridging thiolates, the photoreactions give mono-
nuclear complexes exclusively. Potential ligating sites on the
side chain that could lead to chelated complexes are not bound
except in secondary reactions of the primary photoproducts. Judi-
cious choice of irradiation wavelengths and solution temperatures
thus permits the synthesis of monodentate complexes of normally
chelating ligands such as dialkyldithiocarbamates.

Visible light, which is not absorbed by the disulfides, is
fully capable of causing the reaction, indicating that the primary
photoprocess involves the metal dimer. Carbonyl-loss intermedi-
ates can be ruled out because of the lack of chelated complexes
among the primary photoproducts. This leaves homolytic metal-
metal bond cleavage as the most likely primary photoprocess. How-
ever, unlike other photoreactions proceeding through metal car-
bonyl radical intermediates, such as halogen abstraction, the
disappearance quantum yields in the disulfide reactions approach
unity in some cases. This indicates that there is likely a radi-
cal chain component to this reaction.

Details of the preparative reactions and spectroscopic param-
eters of the newly synthesized complexes will be presented, along
with the results of quantum yield determinations and mechanistic
conclusions.

1. H. B. Abrahamson and M. L. Freeman, Organometallics, 1983,
2, 679-681.
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THERMAL AND PHOTOCHEMICAL PHOSPHINE SUBSTITUTION

REACTIONS OF THE TETRACOBALT CLUSTER,
Co4(CO)8(4-CO)2(U4-PC6Hs)

Richard P. Schmidt, Jr. and Larry M. Cirjak

The Standard Oil Company (Ohio), 4440 Warrensville Center Rd.,
Cleveland, Ohio USA 44128

The thermal and photochemical reactivity patterns of
Co(CO)8(j-CO),(V -PC H ) I, with a variety of phosphine
iilands (inclu inj L P ) P(o-tolyl)3 , P(t-butyl) 3 and
P(I-propyl)3) have been investTgated.

The reactions of I with L proceeds in a stepwise manner
to produce the mono-(ll) and di-substituted (ill) clusters of
general formula Co4(CO)8 Lx(P-CO)(xa-PC=H) 1,2). The
concentration and tempera ure dependence of tge rate of these
reactions were monitored by HPLC. The kinetic behavior of this
cluster is consistent with the following two term rate law.

Rate = klll + k2 11 ILl

At lower temperatures (<500 C) the contribution of the ligand-
independent (first-order) term is negligible. We ascribe this

first-order term to rate determining CO dissociation followed by
rapid reaction with incoming Ilgand. The activation energy
associated with this process requires temperatures >50°C before
significant rates of reaction are observed. In contrast, moder-
ate rates of reaction related to the ligand-dependent (second-
order) term are observed below 500 C as long as the steric
bulkiness of the incoming ligand In this SN2-type process is
limited. Thus, at 200 C a significant rate is observed for the
reaction of I with P(n-Butyl) while no reaction with P(C H ) is
observed. Subsequent reactio4 of II with additional phosphfnJ to
form III appears to go by a mechanism Involving CO dissociation
in the rate-determining step regardless of the steric bulkiness
of the Incoming ligand.

We have also found that substitution reactions of this
tetracobalt cluster can also be Induced photochemically. Photo-
lysis of I in the presence of P(C H ) (at 200 C, 366nm) produces
mixtures of II and III with moder2t; ifflclency and no measurable
cluster decomposition. Absorption of light by I or II apparently
results In the expulsion of carbon monoxide followed by rapid
reaction with Incoming ligand. Geometric disposition of the
phosphine ligands for disubstituted cluster synthesized thermally

or photochemically is the same, which suggests that both process-
es utilize the same Intermediate for substitution.
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PHOTOCHEMISTRY OF UNSUPPORTED METAL-METAL BONDS:
REACTIVITY OF PHOTOGENERATED *M(CNMe)3

+ (M = Pd, Pt) RADICALS

A. R. Cutler, M. K. Reinking, C. P. Kubiak

Department of Chemistry, Purdue University, West Lafayette, IN, USA
47907-

The photochemistry of M-M a-bonded Pd and Pt hexakis-isocyanide
complexes are being investigated.

The homo- and heteronuclear

R Pd and Pt complexes of this
N study possess Structure .- The
C 2+ observed photochemistry of MeNC

derivatives can be interpretedI, in terms of the clean photo-
RNC- M-- CNR generation of reactive .M(CNMe +

-CN radicals. Photolysis of an
equimolar mixture of the two
homonuclear complexes,

N R [Pd2(CNe)6]z+ and [Pt (CNM]
2+

R yields a statistical mixture of

the starting materials and the
M = M' = Pd, Pt heteronuclear lpecies,M = Pd; M' = Pt [PdPt(CNCH3) 1z + as determined

by 470 Moz lH-NMR spectroscopy. Similarly, irragiation of the
heteronuclear species leads to a statistical mixju e of the homo-
nuclear species. Crossover has been followed by M Pt-NMR and found
to be the only observable photoprocess in acetonitrile solvents.
In the presence of halogen atom donors, CX4 (X - CI,Br), irradiation
leads to halogen atom abstraction yielding MX(CNMe)3

+ (M = Pd,Pt;
X = Cl, Br). The quantum efficiencies for this process are high.
In CCl 4 , the values range from Odis = 0.09 for [Pt2(CNCH3)6]2+ to

Odtss = 0.42 for [Pd2(CNCH3) 6]
2 + . Studies of quantum yield depen-

dence on ECC14] mitigate against a radical chain mechanism. Photo-
lysis of [Pt2(CNCH 3 )6)' in alow temperature glass yields a spectrum
displaying characteristic I9SPt splitting and provides strong addi-
tional support for metal-metal bond homolysis upon irradiation.
Analysis of the product ratios for the photoreaction of
[PdPt(CNMe)6]z+ in kCl4 yields a relative reactivity of the photo-
generated radicals E[Pt(CHCH 3)3)]+/kEPd(CNCH3 )3]

+ of 4.6. The higher
reactivity of the platinum based radical is in contradiction with
the relative quantum efficiencies for halogen atom abstraction.
This may reflect efficient quenching of the excited state in
Pt2 (CNCH3)6]

z+ or slow escape of the photogenerated it(CNCH3 )3J
+

radicals from the solvent cage.
The nature of the primary photoprocess in the observed photo-

chemistry is still Uncertain. A critical double label crossover be-
tween [Pd2 (CNCD3 )6]z

+ and [Pt (CNCN3)2+ provides a direct means of
assessing M-M vs M-CNMe labilization n the excited states of these
complexes. Results of these studies will be presented.
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TUp24-7

PHOTOINDUCED NITROSYL DISSOCIATION FROM
CARBONYLNITROSYLBIS(TRIPHENYLPHOSPHINE)IRIDIUM

Mitsuru Kubota and Michael K. Chan

Harvey Mudd College, Claremont, California USA 91711

The formation of the metal isocyanate (MNCO) moiety from the
reaction of NO and CO previously reported for complexes of Pt, Ir,
and Mo1 is important since MNCO species have been suggested as
intermediates in the metal catalyzed pollution removal reaction of
CO and NO as NH and CO2. We have observed that the photoreaction

of (Ir(PPh3)(CO)(NO)] (1) and PPh3 previously reported to give

[Ir(PPh3 )3NCO]
2, instead proceeds with dissociation of NO. Photo-

lysis of 1 with PPh 3 in CH 2C12 at 360, >300, or 254 nm results

in formation of [Ir(PPh 3)2(CO)CI], N20, and Ph3PO. The thermal

reaction leads to the formation of [Ir(PPh3 ) 3(NO)]. The photolysis

of [Ir(PPh3)(CO)N 3] and PPh3 likewise does not lead to

[Ir(PPh 3)3NCO), but proceeds with Ir-N bond cleavage. The con-

sequence of M-NO bond homolysis in reactions of [Rh(PPh3)2 (CO)(NO)],

[Rh(PPh 3)3(NO)], and [(Ir(PPh 3)2(CO)(NO)X2] will be described.

1. S. A. Bhaduri, I. Bratt, B. F. G. Johnson, A. Khair, J. A.
Segal; R. Walters, C. Zuccaro, J. Chem. Soc. Dalton Trans., 1981,
234.

2. S. A. Bhaduri, B. F. G. Johnson, C. J. Savory, J. A. Segal,
J. Chem. Soc. Chem. Commun. 1974, 809.
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TUp25-0 ,

C-H ACTIVATION REACTIVITY OF SATURATED
AND UNSATURATED HYDROCARBONS WITH

LANTHANIDE COMPLEXES

P. L. Watson

E. I. du Pont de Nemours & Company, Central Research
and Development Dept., Experimental Station 328/330,
Wilmington, Delaware 19898

Variation of both hydrocarbon substrates and

the metal center in the CH activation reaction:

(C5Me5)2M-CH 3 + A-H 4 (C5He5 )2A-R + CB4
(M=Sc, Y, Lu) lead to differences in reaction rate
of many orders of magnitude. Effects of steric
crowding, prior coordination, hydrocarbon acidity and
metal electrophilicity are important in controlling
reaction rates and equilibria. Current understanding
of this type of C-H bond activation will be compared
with other organometallic systems which also activate
hydrocarbon substrates.

Jq
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KINETICS OF THE DISPLACEMENT OF PYRIDINE-2-CARBOXYLATE AND
PYRIDINE-2-CARBINOLATE FROM THEIR CHELATED GOLD(III) COMPLEXES.

Lucio Cattalini, Gianpaolo Marangoni, and Martin L. Tobe

UniversitA di Venezia, Calle Larga - S. Marta 2137, 30123 Venezia,

Italy, and University College London, 20 Gordon Street, London
WCIH OAJ, England.

The kinetics and mechanism of the displacement of two N,O
donor chelates from their Au(III) complexes have been compared.
The reaction, +

Au(N----O)C 2 + 2CI- -0 AuCI4 - + N---OH or HA-OH

(N---O = pyridine-2-carboxylate, (I); pyridine-2-carbinolate,
(II).) in 5% aqueous methanol at 300 C, takes place in two stages.

In (I) there is a relatively rapid reversible ring opening at
nitrogen with the free nitrogen protonated, followed by a slow
displacement of the carboxylate group that is not acid catalysed.
In (II) there is an irreversible acid catalysed ring opening at
the alkoxide oxygen followed by a slow uncatalysed displacement
of the nitrogen. In both cases the associative reaction with
chloride offers the main pathway but there can be a substantial
contribution from an associative solvolysis at low chloride
concentrations.

The rate of displacement of the heterocyclic nitrogen is
governed by its basicity ' and the change in the position of ring

opening is due (a) to the effect of the change in the substituent
in the 2-position from -CO0- to -CH20- (or their conjugate acids)
on this basicity and (b) to the relative labilities of the -COO-
and -CH20- (or CH2 OH). In the latter case protonation only
increases the lability by two orders of magnitude.

1. L. Cattalini and M.L. Tobe, Inorg. Chem. 1966, 5, 1145.4
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REACTIONS OF COBALT( II) PROTOPORPH-YRIN (IX) DIMETHYL
ESTER (Co(II)P) IN COORDINATING APROTIC SOLVENTS

Duganka Pavlovi,6, Bujar Domi, Zdravko Dokuzovi6, Mira Serti6,
Blaienka JurigiE, and Smiliko Agperger

Department of Chemistry, Faculty of Pharmacy and Biochemistry,
University of Zagreb, Zagreb, Croatia, Yugoslavia

Co(II)P (SX1&- 6 M), dissolved in a coordinating aprotic high
dielectric solvent (air), rapidly gives Co (11) P(solvent) and
C o0I)P (solvent) (0 2 ) at equilibrium. The solutions' Soret maxima

gradually shift bathochrom ic ally, due to the formation of solvento
Co(II)P K-peroxo dimers. (Soret shifts, and k(obs,25 0 ): DMSO,

403 -.427, 2.6-106 ; DMF, 404-a-424, 3.4-106 ; hexamethyiphos-

phoramide, 402-*426, 3.0-10- ; CH 3 CN, 399-*424, 1.3-10-

pyridine (py), 402-+426 nm, 1.5-104 s- ). On the other hand,
Iigands(L), added to the solutions of Co(II)P in protic solvents
(MeOH, EtOH, PrOH-, ethylene glycol, formamide) in air, yield1

Co(HII)PL+. However, MeOH, a poor electron donor, yields
2

Co(llI)P(MeOH) + in acidified methanolic solution (HCI(g), p-
2 -5

toluenes ulfonic , perchloric, acetic, acids,3;; 10 M). With in-

creasing acidity k(obs) reaches a limiting value, 5-10 s
Addition of py to a Co(II)P solution in MeOH (air) accelerates
the formation of Co(III)P(py)+ (and Co(II)P disappearance) but

only until k(obs,25 0)=1.5S10 'is- is attained. Further increase
of [py] changes the solvent's nature. The disappearance of
Co(II)P is then slowed down because solvent-py favors the for-
mation of corresponding -peroxo dimer which is slower than

0 -4-1I
diligando-complex formation.(In py k(obs,25 ) .SX10- s
Analogous rate maxima appear with all alcohols used and with
formamide. The dramatic influence of solvents on Co oxidation
states is also seen when Co(III)P(CI) is dissolved in MeOH;
oxidation state is retained, but rapid formation of Co(lII)P-
(MeOH)' and Co(I1I)P(MeO)(MeOH) ensues. In DMSO

2
Co(III)P(CI) yields (24h, 250) (Co(lI)P(DMSO) and (DMSO)-
Co(II)P(O ) (Soret 403 nm).

2

1. Z. Dokuzovi6, Xh. Ahmeti, D. PavloviE, 1. Murati, and

S. Agperger, Inorg.Chem. 1982, 21, 1576.
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KINETIC AND SPECTROSCOPIC STUDIES OF THE SUBSTITUTION REACTIONS
OF Rh(acac)(CO) 2 WITH TRIFHENYLPHOSPHITE

R. van Eldika, S. Aygena, H. Kelma, A.M. Trzeciakb and
J.J. Ziolskowsk

b

aInstitute for Physical Chemistry, University of Frankfurt,

Robert Mayer Str. 11, 6000 Frankfurt/Main, FRG

bInstitute of Chemistry, University of WroLIaw, 14 Joliot Curie St.,

50-383 Wroclaw, Poland

Square-planar complexes of Rh(I) are known to be very reactive dur-

Ing substitution and oxidative-addition reactions largely due to their

16-electron d8 configuration. Rh(I) complexes containing phosphorous

ligands are particularly of interest because of their catalytic acti-

vity in many important organic reactions, viz. hydrogenation, carboxy-

lation and hydroformylation. Although many of these complexes are al-

ready used in industrial applications, there is still a lack of funda-

mental information on the reaction mechanism and corresponding struc-

tural features of such complexes in real catalytic systems.

Recently, some of usl, 2 reported synthetic and structural data on

the Rh(I) species produced during the reaction

Rh(acac)(CO)2 + 2P - Rh(acac)P 2 + 2CO

where acac - acetylacetonato and P - P(OPh)3. We have now undertaken a

detailed kinetic investigation of this reaction using stopped-flow and

high pressure techniques. In addition, we have employed uv-visible and

31p-NMR techniques to characterize reaction intermediates, as well as

subsequent substitution products when an excess of phosphite Is used,

viz. Rh(acac)P3 and Rh(acac)P 4.A detailed discussion of the kinetic and

structural data will be presented, and the nature of the catalytic me-

chanism will be emphasized.

1. A.M. Trzeciak and J.J. Ziolkowski, Inorg. Chim. Acts, 64, L267
(1982).

2. A.M. Trzeclak and J.J. Ziolkowski, J. Mol. Catal., 19, 41 (1983).
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KINETICS OF LIGAND SUBSTITUTION
IN Pt(II) AND Pd(II) COMPLEXES: THE

ROLE OF THE DONOR ATOMS IN cs-POSITION

M. Becker, E. Hilms, G. Tiedtke, H. Volz and H. Elias

Anorganische Chemie III, Eduard-Zintl-Institut,
Technische Hochschule Darmstadt, 6100 Darmstadt,
Federal Republic of Germany

The kinetics of ligand substitution according to (1)

MLX + Y MLY + X (1)

have been studied spectrophotometrically and conducto-
metrically at constant ionic strength (0.2 M NaCIO 4 ) in
the solvent methanol for M = Pt(II) and Pd(II) and for L
representing a monobasic tridentate O,N,N or O,N,S
chelate ligand.

S N% M V aD = -N(Et) 2, -S-EtU MLX

0 X X = NO 3 , Cl

x3

The complexes MLX are of square-planar coordination
geometry1 .

For a variety of neutral and anionic monodentate entering
nucleophiles Y reaction (1) follows rate law (2):

rate = ky(Yj[MLXI (2)

Conductivity measurements prove that for X = N0 3  the
complex MLX dissociates, thus forming the solvento
species MLS+ (S = solvent molecule).

For a given combination of ligands X and Y the complex
carrying the donor groups D = -N(Et) 2 reacts considerably
slower than the one with D = -S-Et.

The attempt to fit the data obtained for the second-order
rate constant ky to relationship (3) reveals a very poor
correlation (S = nucleophilic discrimination factor).

log ky = S.not + c (3)

The rate data and the kinetic effects observed for
various substituents X and X5 are compared to the not
values characteristic for the standard substrate
trans-Ptpy 2 Cl2 and are related to the specific influence
exerted by the cis donor groups 0 and -N(Et) 2 or -S-Et.

1. H. Elias, E. Hilms and H. Paulus
Z. Naturforach. 1982, 37b, 1266
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HIGH PRESSURE NMR STUDIES ON TRANSITION METAL COMPLEXES

Ron L. Batstone-Cunningham, Harold W. Dodgen, John P. A
Hunt and D. Max Roundhill

Washington State University, Pullman, Washington, USA
99164

The complexes Cd(2-methallyl)Cl]1 and
Pd(2-methallyl)Cl(PPh ) mixed in CHCl solution show
syn-anti exchange of 1he allyl hydrogins in the mono-
nuclear species and apparent 2-methallyi exchange
between the mono and di-nuclear species V

Proton NMR studies at pressures up to 230 MPa were
carried out on these systems and apparent volumes of
activation for the above exchange processes were ob-
tained. For the syn-anti exchange A 1 = 01 2 cc/mol
and for 2-methallyl exchange A V 1 * 2 cc/mol.

These values are believed to be composites due to 2

the probable multi-step mechanisms involved. The
mechanisms will be discussed in the light of this and
previous work including the role played by solvent.

In another study, the equilibrium and water ex-
change kinetics in the high spin-low spin system of
Ni(II) 1,4,8,11-tetraazaundecane in aqueous solgtion
is investigated at high pressure using 17-0 NMR
The major goal of this study is to find A V for the
high spin-low spin conversion which involves loss of
two water molecules. This value will be useful in
testing ideas concrning volume changes in water
exchange reactions

1. For example sees K. Vrieze, P. Cossee, A.P. Praat
and C.W. Hilbers, J. Organomet. Chem. 1966, 1i,
353.

2. R.J. Pell, H.W. Dodgen and J.P. Hunt, Inorg. Chem.
1983, 22, 529.

3. T.W. Swaddle, Inorg. Chem. 1983, 22, 2663.
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STEREOCHEMISTRY AND REARRANGEMENTS OF EIGHT-COORDINATE TANTALUM(V)
AND NIOBIUM(V) DITHIOCARBAMATES AND MONOTHIOCARBAMATES

John R. Weir and Robert C. Fay

Cornell University, Ithaca, New York, USA 14853

Stereochemical nonrigidity is a pervasive feature of the chem-
istry of higher coordination complexes. The first example of an
eight-coordinate tetrakis chelate that is stereochemically rigid on
the NMR time scale was the tetrakisfN,N-dimethyldithiocarbamato)-
tantalum(V) cation, [Ta(Ke2 dtc)4 1+ In this complex the bidentate
dtc ligands span the m edges of r D2d dodecahedron.2  Reported
herein are variable temperature H NMR studies of related tetrakis-
(dithiocarbamato)- and (monothiocarbamato)-complexes of Ta(V) and
Nb(V), [Ta(R 1 ,R2 dtc)4 1[TaX6 ] (RI,R 2 = Me,Me; i-Bu,i-Bu; Me,i-Pr;
Me,Ph, Me,C6 HI1 ; Me,CH2 Ph; X - Cl or Br), [Nb(Me2 dtc)4]C1,
[Ta(Me2 mtc) 4 1[TaCl6 ], and [Nb(Me2mtc) 4 ][NbC16 ]. The complexes were
prepared by reaction of the metal pentahalides with anhydrous
Na(R!,R 2 dtc) or Na(e 2 mtc). They were characterized by elemental
analysis, conductance measurements, and by IR and NMR spectroscopy.

Low-temperature 1H NMR spectra of [Ta(Me2 dtc)4 ][TaCl6 ] and
[Nb(Ne2 dtc)4 ]Cl exhibit two methyl resonances of equal intensity,
consistent with the dodecahedral mmn.m structure found in the solid
Ta compound. The complexes that contain unsymmetrical dtc ligands

also display two methyl resonances, but the relative intensities
deviate from unity increasingly as R2 varies in the series (Ta(Me,-
R2 dtc)4 I[TaX6 ] (R2 = C6 H 1 , i-Pr, CH2 Ph). These latter spectra
indicate an equilibrium mixture of mmm stereoisomers that differ

in the distribution of methyl groups between the dodecahedral A and
B sites. Separate resonance lines for the various stereoisomers
are not observed; only the local environment of the methyl groups
(A- or B-site) can be distinguished. However, the population of
methyl groups in A or B sites is influenced by the nature of R2 .

The low-temperature IH NMR spectrum of [Ta(Me2 mtc)4][TaCl6]
exhibits four methyl resonances of equal intensity, consistent with
the dodecahedral mumm-C2v stereolsomer found in the solid state
for [M(Et2 mtc)4 ] (M - Ti or Zr). In this isomer, the four sulfur
atoms are clustered in all-cis positions. Surprisingly, [Nb(e 2 -
mtc)4][NbCl6 ] displays four methyl resonances of relative intensity
3:1:3:1, indicative of one of the two mmm-Cs stereoisomers.

At higher temperatures, the NMR lines coalesce owing to a
metal-centered rearrangement process that exchanges methyl groups
between the A and B sites. Coalescence temperatures are -52 to
-76°C for the dtc complexes [8G*(-60*C) - 11 kcal sol- I and -2 to
-15*C for the mtc complexes [AG*(25*C) 14 kcal mol-1j. Activa-

tion parameters have been determined by total line-shape analysis.
The higher rearrangement barriers for the mtc complexes point to a
polytopal rearrangement mechanism.

I. R. C. Fay, D. F. Lewis, and J. R. Weir, J. Am. Chem. Soc.,
1975, 97, 7179.

2. D. F. Lewis and R. C. Fay, Inorg. Chem. 1976, 15, 2219.
3. W. L. Steffen and R. C. Fay, Inorg. Chem. 1978, 17, 2120.
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DISSOCIATIVE SUBSTITUTION IN 4-COORDINATE PLANAR PLATINUM(II) COMP-
LEXES. THE KINETICS OF SULFOXIDE EXCHANGE AND DISPLACEMENT BY BIDEN-
TATE LIGANDS IN THE REACTIONS OF CIS-DIARYLBIS(DIMETHYLSULFOXIDE-
PLATINUM( II) IN CHLOROFORM AND BENZENE

Santo Lanza, Domenico Minniti, Peter Moore, John Sachinides, Raff-
aello Romeo, Martin L. Tobe.

Dipartimento di Chimica Inorganica e Struttura Moleculare, Univer-
sita di Messina, Via dei Verdi, 98100 Messina, Italy; Department of
Chemistry and Molecular Sciences, University of Warwick, Coventry
CV4 7AL, England; Chemistry Department, University College London,
20 Gordon St., London, WCIH OAJ, England.

The kinetics of the exchange of dimethylsulfoxide with cis-
[Pt(C 6Hs) 2 (Me2SO)2] in CDC13 have been followed by stopped-flow
H nmr and the rate law, Rate = (k, + k2[Me2SO])[complex], est-

ablished. At 300 K, k, = 7.9 x 10- s- I and k2 = 1.0 x 10-IM-sl
the latter pathway making a minor contribution that may be due to
changes in the bulk solvent. The reaction, cis-[Pt(C6HS) 2(Me2SO)2]
+ bipy = [Pt(C6Hs) 2(bipy)] + 2Me2SO in chloroform takes place in a
single observable step whose rate is determined by the displacement
of the first sulfoxide and the kinetic form is consistent with
competition between Me2SO and the chelate for a reactive
intermediate. The reactions of the bis(sulfoxide) complex with
2,2'-bipyridyl, 1,10-phenanthroline and 1,2-bis( diphenylphosphino)-
ethane have been studied spectrophotometrically in benzene.
The sulfoxides are displaced in a single observable step and the
rate law, -d ln[complex]/dt = kIk3[L-L]/(k_I(Me2SO] + k3[L-L]) +
k2[L-L], established. Only in the case where L-L is bis(diphenyl-
phosphino)ethane does the k2 path make any significant contribution
to the rate. ki is independent of the nature of the entering

2 1group, 1.9 x 10- s - at 298 K, AH* = 15 kcal mol-! AS* = -16 cal
K-1 mol-1 , while the ratio k3/k-1 is very sensitive to the nature of
L-L = 0.055, 0.23, and 5.12 for L-L = bipyridyl, phenanthroline and
bis(diphenylphosphino)ethane respectively at 298 K. The reactions
of cis-[Pt(4-CHs-C6H4) 2 (Me2 SO)O are similar. A mechanism in which
the loss of the first sulfoxide is rate determining and takes place
without assistance from L-L or the solvent is proposed. The
labile intermediate thereby generated is partitioned between L-L and
dimethylsulfoxide in the ratio k3/k i. In the case of the diphosphine
nucleophile there is a parallel associative attack with rate constant
k2 = 10 M-'s- 1. The ring closing reaction displacing the other
sulfoxide is fast.
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MOLECULAR MECHANICAL ANALYSIS OF NON-DISSOCIATIVE
INTRAMOLECULAR REARRANGEMENTS IN MX 6 AND MX5 SYSTEMS

John F. Geldard and H. Keith McDowell

Clemson University, Clemson, SC, USA 29631, Los Alamos National
Laboratory, Los Alamos, NM, USA 87545

The interconversion of the thirty isomers of MX6 and the
twenty isomers of MX5 is being studied by the use of Smart Monte
Carlo molecular mechanical calculations. The object of the study
is to determine the most probable trajectories for isomer inter-
conversions, and the activation parameters as functions of the
M-X bond distance and strength, and of the X group size. The cal-
culations simulate gas phase behavior. Rate constants are calcu-
lated from the median time of interconversion among statistically
averaged ensembles of molecules. The valence force field uses a
pair-wise multipotential function of angle about the M atom, as
well as M-X bond restoring forces. The multipotential function
simulates Leonard-Jones repulsion to X-X close approach. The
force constants are calibrated by a normal mode calculation to
give vibrational frequencies appropriate to the different types of
MX6 and MX 5 molecules, from the very rigid to the very loose.

1. P. J.Rossky, J. D. Doll, and H. L. Friedman, J. Chem. Phys.
1978, 69, 4628.
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0O0O4 REDUCTION BY SOME IMIDAZOLIDIKE-2-THIONE

AND -2-SELONE LIGANDS

Franco Cristiani, Francesco A. Devillanova, Angelo Diaz and Gaetano

Verani. -Istituto di Chimica Generale Inorganica ed Analitica;
Via Ospedale 72, 09100 Cagliari, ITALY.

In HC10 solutions,OsO reacts with the following imidazoline-
4 42-thione and -2-selone

R Rt

(HL) R NR' H H

H Me Y S, Se

11H Et
to give Os(III) complexes ,according to the reaction

I +4 3,
20s0 + 22HL +. 6H-. 2 [Os(HL) 3 + 5L +i 8H 0 ()

4 6 2 2
where HL is the ligand and L its oxidation product,i.e. the disuiph~i

de or diselenide. Reaction (i) takes place through several elementary
processes, among which the rate-determining step involves one molecule
of substrate, one of perchloric acid and one of ligand.

The use of N,N'-di 14ylimidazolidine-2-thione (R=R'=Me, Et) as

reducing-complexing agents :' allowed us to stop the r ~uction at Os
(VI) and then to prepare the osmyl complexes [090 L~ where L is

the disubstituted imidazolidine. On this basis, we also hypothes Lzed
that (1) can occur via an Os(VI) intermediate, i.e. (OsO (HL) 3

22 4
although this species was never isolated. This hypothesis was con_
firmed on studying the reduction of EOsO2L4 3

2 + by means of HL in pre
sence Of HClO4. The specifi~c rate constants obtained for this roaction
are very close to those found for reaction (1), thus suggesting that
the rate-determining step is the same in the two reactions and that
it regards the Os(VI) -a- Os(III) reduction.

Casually, by standing COsO2L4 3(C10 4)2 in the reaction medium, we
verified a further reduction with formation of new Os(IV) complexes

3

of formula trans- tOsCl.,L4 3(Cl04 ) 2 - It is interesting to point out that
the reduction Os(VI) -m.-Os(IV) takes place with a simultaneous.reduc_

tion of C10 - to C1-, since no Cl ion was added in the reaction medium.
However, inodrto understand the mechanism of EOsCl 2 L4]2 + formations,

* we separated different compounds having formula OsL4(CI04 )4, which may

be hypothesized as the precursors of the trans-COSC1 2L4 3(C10 4 ) 2.
At present, we are considering the opportunity of carrying out

reaction (1) In different monoprotic acids, in order to clarify fur_
ther aspects of this complicated reduction.

1. F.Cristiani, F.A.Devillanova, A.Diaz and U.Verani, Phosphor Sulfur
Relat.Elem.,12,305 (1982). 2. F.Cristiani, F.A.Devillanova, A.Diaz
and G.Verani, Inorg.Chim.Acta,68,213 (1983). 3. F.Cristiani, F.A.Devil
lanova, A.Diaz, G.Verani and L.Antolini, Transition Met.Chem,1,236 (1983);
J.C.S. Dalton,1261 (1983). 271
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COORDINATION CHEMISTRY OF CO ON ZnO SURFACES

Edward I. Solomon

Stanford University, Department of Chemistry,

Stanford, California 94305, USA

We have been generally interested in the appli-

cation of photoelectron spectroscopy as a probe of
the interactions of small molecules with metal oxide
surfaces. Emphasis thus far has been placed on ZnO,
an active catalyst for methanol synthesis. ZnO is
also unusual from a spectroscopic viewpoint due to
the observation that upon chenisorption to powdersI
the CO stretching frequency increases py 70 cm
compared to its gas-phase value, 2143 cm , in sharp
contrast to the decrease which occurs on most trans-
ition metal surfaces and inorganic complexes.

The wurtzite crystal structure of ZnO provides
several chemically different low index surfaces
which have been charecte 0zed by2 LEED. The (1010)
is a"dimer" face with Zn and O- ions arranged in
pairs with their coordinatively unsaturated direc-
tions 19* off normal, while the "polar" faces,
(02p) OV_ (0001), are ideally viewed as planes of
Zu or 0 ions, respectively, with their coordina-
tively unsaturated positions normal to the surface.

Our studies thus far on the interaction of CO
with ZnO have combined the techniques of angle-in-
tegrated and angle-resolved UPS and High Resolution
Electron Energy Loss Spectroscopy (HREELS). These

studies clearly demonstrated t?$t CO binds carbon
end down to the unsaturated Zn site on all three
faces, forming approximately linear Zn-C-O
complexes.

These studies are all consistent with an elec-
tronic picture of CO acting as a 5a donor by trans-
ferring electron density from this weakly antibond-

log orbital, with little or no w backbonding to the
CO 2we orbital. This results in a net donation of
charge to the surface zinc. Hence, the CO bond
order Is increased and the CO molecule is polarized
with some positive charge at the carbon.

This geometric and electronic structure picture
of CO on ZnO has implications concerning its reac-
tivity, in particular with respect to the synthesis
of methanol. The polarized molecule has a strength-
ened CO bond, initiallty making C-0 bond rupture
less probable, but making the molecule susceptible

to heterolytic attack by dis~alated a which is

known to adsorb as Zn-R and OR.
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ANALOGIES IN SURFACE-CHEMICAL ELEMENTARY PROCESSES AND THE

BEHAVIOR OF COORDINATED COMPLEXES

John T. Yates, Jr., University of Pittsburgh, Department of
Chemistry, Pittsburgh, Pennsylvania, USA 15260

Structural and spectroscopic studies of the behavior of ad- -
sorbed molecules on transition metal surfaces have shown that con-

cepts in coordination chemistry may often apply to ligand behavior

in chemisorption. To examples of this relationship will be dis-
cussed:

NH3 Chemisorption on Ni(llO) (1).

The NI(110) surface is a ridged surface containing slightly
electropositive ridge atoms and slightly electronegative valley
atoms. A molecular imaging technique, ESDIAD(2), has been used to 

4

image the N-H bond directions in the oriented adsorbed NH3 molecu-
les by observing H4 emission directions in space when NH3 (ads) is
bombarded by electrons. The results indicate that the N-lone pair

donor electrons form the chemisorption bond with single Ni ridge
atoms. All azimuthal orientations of the N143 molecule about the
normal C3v axis are allowed on this site. The NH 3 molecule is
either rotating or librating on its site about C3v; low temperature
studies indicate that any barrier to rotation is below 1.8 kcal/
mole.

CO Chemisorption on Pd(3.4).

By using Infrared techniques to study chemisorbed CO species
on small (75A) Pd particles, we have studied the chemisorption of
terminally-bound CO molecules onto a field of chemisorbed 2-fold
bridged-CO species. This process results in a stoichiometric con-
version of two bridged-CO species into terminal CO's for each addi-
tional terminal-CO chemisorbed. A model involving competition

between strong %-acceptor species (2-fold CO bridges) and weaker w-
acceptor species (terminal-CO) is proposed as the controlling fac-
tor in carbonyl rehybridization locally on the surface. The
addition of CO to a surface region containing bridged-CO triggers

bridged CO + terminal CO conversion.

1. C. Klauber, M. Alvey, and J. T. Yates, Jr., submitted, Chem.
Phys. Letters.

2. T. E. Kadey and J. T. Yates, Jr., Surface Science, 63, 203
(1977).

3. P. Gelin and J. T. Yates, Jr., Surface Science Letters, 136,
L I-L8, (1984).

4. P. Gelin, A. Siedle, and J. T. Yates, Jr., submitted, J. Phys.
Chem.
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CHEMISORPTION BOND ENERGY AND BOND ACTIVATION ON TRANSITION
METAL SURFACES: CRUCIAL ROLE OF ANTIBONDING ADSORBATE ORBITALS

Evgeny M. Shustorovich and Roger C. Baetzold

Research Laboratories, Eastman Kodak Company, 1669 Lake Avenue,
Rochester, New York, USA 14650

An analytical and tight-binding-type computational model has
been developed to treat periodic trends of chemisorption bond
energies and adsorbate stereochemistries on transition-metal
surfaces. 1 The striking finding is that the antibonding adsorbate
orbitals play the dominant role in chemisorption, so that even
saturated molecules such as H2 or CH4 will typically behave as
acceptors. The major physical reasons for this are the higher
donor ability of surfaces (compared with metal clusters) and
larger overlap with the 0* orbitals (compared with a orbitals).
Another striking effect is the adsorbate-induced sp-d orbital
rehybridization of the metal surface atoms. These conclusions
have been nicely corroborated in the recent work by Saillard and
Hoffmann.2 Various applications of the general findings1 to bond
activation, work function changes, surface core shifts, heats of
adsorption, adsorbate registries, and surface diffusion barriers
will be discussed.

1. E.M. Shustorovich, R.C. Baetzold, and E.L. Muetterties,
J. Phys. Chem., 1983, 87, 1100, and references therein.

2. J.Y. Saillard and R. Hoffmann, submitted, J. Am. Chem. Soc.
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ATOM VS CLUSTER REACTIVITIES:
CLUSTER ORGANOMAGNESIUM AND

CALCIUM REAGENTS

Alan Whetten, Yuzo Imizu, and Kenneth J. Klabunde

Department of Chemistry, Kansas State University, Manhattan, Kansas
USA 66506

In order to understand organic reaction chemistry on metal sur-
faces, an understanding of free atoms and small metal clusters be-
comes imperative. The basic question breaks down to, "What free
metal particle is the most chemically reactive, atoms (M), dimers
(M2), or larger clusters (Mx)?"

By employing modern matrix isolation techniques in combination
with infra red and UV-visible spectroscopy, it is now possible to
study low temperature oxidative addition reactions of isolated atoms
and clusters. In the present study the reactions of Mg atoms, Mg2 ,
Mg3, (Mg)x and Ca atoms, Ca2, (Ca) with CH4, CH3F, CH3Cl, CH3Br,
and CH31 were monitored at iK. Infra red spectroscopy indicated
that CH3(M)nX products were formed with all of the halides. No re-
actions occurred with CH4, however. UV-visible spectroscopy indi- A
cated that for CH3F, CH3CI, and CH3Br atoms were not the reacting
species. All of the evidence indicates that M2, M3, and (M)x were
the reacting species to form CH3(M)nX where n>l. In the case of
CH31 both atoms and clusters reacted. These experiments constitute
the firtt examples where a-bond breaking reactions took place on a
cluster but not a single atom. Mechanistically this allows a clear-
er understanding of the basic C-X bond cleavage. A discussion of
possible mechanistic feltures will be presented dealing with ini-
tial electron transfer, bond energies, etc.

Theoretical work predicts that the reaction Mg2 + CH3X
CH3Mg2X would be more exothermic than the analogous Mg atom reac-
tion.z This is apparently the result of the Mg-Mg bond being ex-
tremely weak in the free dimer, but relatively strong in the
CH3Mg2X product.

1. Y. Tanaka, S. C. Davis, and K. J. Klabunde, J. Am. Chem. Soc.,
1982, 104, 1013.

2. P. G. Jasien and C. E. Dykstra, J. Am. Chem. Soc., 1983, 105,
2089.
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COADSORPTION CHEMISTRY OF H2 AND C2N2 ON Pt(ll): A COMMON
INTERMEDIATE IN THE HYDROGENATION OF CYANOGEN AND THE DEHYDRO-

GENATION OF ETHYLENEDIAMINE ON Pt(111).'

J.R. Kingsley, David Dahlgren , and John C. Hemminger

University of California, Irvine, Department of Chemistry, Irvine,
California, USA 92717

The adsorption of C2N2 on Pt(111) results in two desorption
states (a,B). The a state, Tmax-368 K, is due to the desorption
of molecularly adsorbed C2N 2 -. The 8 state, Tmax-780 K, is most
likely due to the recombination of adsorbed CN groups. Coadsorp-
tion of H2 and C2N2 results in a surface nitrene (1) which decom-
poses to give back H2 and C2N2 at 430 K. Decomposition of ethyl-
enediamine results in the same species. Dehydrogenation of ethyl-
ene-d4-diamine shows that the amine hydrogens are removed first
in this process followed at 430 K by the removal of the hydrogens
from the carbons liberating CzN2 as the final product. This is
summarized in the reaction scheme below. Under ultra-high-
vacuum conditions the reaction step dinitrene - cyanogen is re-
versible while the diamine - dinitrene is not.

/06C6 _ /C '+*'tC-CaI,

7 7 -7 'r 7 Z'r '01 7 7 7 7'
(I)

1. Supported in part by the Office of Naval Research.

2. Present address: 1MRD, Lawrence Berkeley Laboratory, Berkeley,
California 94720.
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COOEMIIiT'O M CAtAYSIS ON1 AiA SYTHEIS IOS CMtALYSTS

K. 1. sai Del-wi Liao Shong-quan Wang Mon-bin Shng

Department of Chemistry and Institute of Ptsial Chemistry,

Xiamen (Amoy) University, Rsman, China

The proposed cluster structural model of active site for anmonia

syntheels onal-Fell) surface and coordination modes of (I2)ads

are discussed together with the results of observation using LLAt

laser Roman spectroscopy. The Ran peaks at 1940 and 2040 cm7, qwich 4
have been observed under actual reaction conditions for amonia synthesis

at 450 C on doubly promoted iron catalyst ( one of typical industrial

amonia synthesis catalysts ), may be due to N,-X stretching, correspon-

ding to symetrically ohemisorbed (12)ade species (i.e., double-end-on

coordination of NIE1 to Ple in the outermost surface layer, and al-

tiple-ide-on to other Fe's in lower surface layers) and to ulsymmetri-

cally chemlsorbed ( 2 )ads species (i.e., single-end-on to an outermost

surface 7o, and mltiple-side-on to other Pe' in lower surface layers),

espectively; the Hman peak being found at 423 am1  ay be

attributed to (Fe)j-W stretching, corresponding to the ()

speese. The I& amL Ramm spectrosoopic investigations

have also Indicated that the hemisorboed dinitrogen. ('2) ads , rather

than (N)d,. or (U)sdo, appeared to be the predominant intermediates

under actual reaction conditions for ammonia synthesis on iron catalysts

at 450 C and under atmospheric pressure. The plaueibilities of proposed

coordination modes of (12ede  and its hydrogenated transition state

on 7-le cluster-structural active site have also been examined using

spproimate quntum-chesioal calculation (MU), the results of which

showed that with the flat-lying symetrical coordination mode,

the total smergy of the system me much lower and the overlapping

population between the two I atons was less than that with other single

-end-on-plus-maltiple-eido-on coordination modes, thus favoring chemi-

sorption of 12 and activation of NN be d. these above results

and the kows inverec Isotopic offset of dueteriuM Seen to favor

the associative meohanism for amonia synthesis reaction. The Intimate

relation between eoordination and catalysis on amonia synthesis iron

catalysts Is pointed out.
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STRUCTURE OF ADSORBED BENZENE MONOLAYERS ON THE RH(111) CRYSTAL FACE

B. E. Koel , J. E. Crowell, C. M. Mate a I G. A. Somorjai

Materials and Molecular Research Division, Lawrence Berkeley Labora-

tory, and Department of Chemistry, University of California,
Berkeley, California 94720

Benzene adsorption on the Rh(ll) crystal surface has been
studied using HREELS, LEED and TPD. The vibrational spectra
establish that benzene adsorbs molecularly at 300K and is Tr-bonded

to the surface with the molecular ring plane parallel to the metal
surface plane. Benzene chemisorbs with a similar geometry for all
of the ordered and disordered monolayers studied up to the tempera-
ture of decomposition. Benzene adsorption is only partially
reversible; less than twenty percent of the adsorbed benzene desorbs
molecularly upon heating. The remaining benzene irreversibly

decomposes, evolving hydrogen and leaving a carbon-covered surface.
The nature of these hydrocarbon fragments is discussed elsewhere.

Recent dynamic LEED calculations2 together with the angle-dependent
HREELS studies reported here establish a C3 (a ) bonding symmetry for

the c(2V'1xrect-C6H6 structure. Several other ordered benzene
overlayers can be formed between 300-400K depending on the benzene

coverage. No large changes occur in the c!emisorption bonding mode
or geometry coincident with the two-dimensional ordering phase
transitions in this temperature range. Two adsorption sites are
observed, and the relative population of these depends on both
temperature and coverage. Near satuzation coverages a dominant

fraction of benzene molecules occupy hcp hollow sites with C3 (0 d
symmetry. Similar adsorption behavior and surface chemistry a
seen for benzene chamisorbed on several other transition metal

surfaces, including evidence for two adsorption sites with C 3v(a d )
symmetry.

The frequency of the CH out-of-plane bending mode (y H) is an

indirect indication of the extent of interaction between genzene and
the metal surface. For the several transition metal single crystal
surfaces studied so far, the strength of the metal-benzene bonding
estimated by the metal-ring vibrational frequencies or the molecular
desorption temperatures is correlated reasonably well with the
frequency shifts of the y vibration and also with the work function

of the clean metal surface7 However, the y mode is shown to be
sensitive to the nature of the adsorption sive, in addition to the
chemisorption bond strength.

1. B. E. Koel, J. E. Crowell, and G. A. Somorjai, Surface Sci.,
submitted.

2. K. A. Van Hove, R. F. Lin, and G. A. Somorjai, Phys. Rev. Lett.
51, 778 (1983).

*Miller Institute Postdoctoral Fellow, Present Address: CIRES,

Department of Chemistry, University of Colorado, Boulder, CO 80309
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KUWLKU CoenUIKATIGN An OKRA? ON
PALLADIUM 51301* CRYSTALS (Pd(100))

3. Stirve and R. J. NAdlx

Stanford University, Department of Chemical Unin1srlng. Stamford.
California 94305

%Us coordimation and reaction of C2E,, with cleam and oxyge
covered Pd(i00) we studied with saeraeur* prograimed reaction
spectroscopy (Til) Od hig relution eloctrom energy Ices spec-
troacopy (KILl). Both dt-o- and w-bouded forms of C2 %~ ware stable
at 80 1on clesand(l00). The band emmryof the w-bouz..Afvwn
ranged from 6 to 1$ kcal/uol. Ths dl-o-bonidd farm dehydregumated
to forw bound &tomi. hydrogen and a stable latadiat. wnre to
be a "Iny species, (CM3). This Intarimediato to turetact*&
further between 275 and W0 F to produce CH groups. Atomic hydrogen
racombined to form 6eeous g at It. ststiprte of 360 K,
while coudsacle and dohyrogemsttao of CK groups occurred ft..
350 to 30 K. A VCZx2)O ove~laet, orreepnding to Mt .np'ge-
palladito surf ace coverage ratio of 0.25. mee sufficient to cow-
plaeoly block the neastins of othyles, Smm tbyloa dekpiroles-
tion MAn reaction with atomic-Osysem wee Oberved for loer~~e
eeregas. Zt use -Lamd that ci. motmat of dkyressmation
decreased tn a 2* sl A wt ith inrain xge oeragea
oxyacced.-for co"mlte Imb"Imcsto Ayvcomat~Ao by P(2X2)

47 Islanss of osyguw. onl -06 *6W-el Lowsof 0.1k mw a mbi as
the surface with greater than O0.2 meslyer of -*tom* exagm.
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NOMUWLJX INCOMS CALC1LL11OW AS

All AID IN LIGAI DSTRU

Robert . Smoc . J. Thae, Jan C.A. *Day*=s. ad N.J. van &er 1erve

University of the Witwatersrand, Johannesburg. South Africa.

The Molecular Hechanics approach for the prediction of the geometry

of polemine complmees of Co(il!) and WL(1) is briefly described.

Apart from the prediction of molecular eSometry, these calculations

are useful in predicting the thermodynamics of cumplen-format ion of

Vi(UI) with polymines. An important consideration here is that

account mast be taken of the fact th~t- the *-N bond it stronger when

the nitrogen is secondary than when it is primarly.

The molecular mechanics calculations show the interesting

result that the stain free Co-* bond ia C(Ul) oampleaes is 1.925 1
which is shorter then actually observed in any C(IU) complenes with

polyomines. The reason for the fact that the observed band length
t lafte than. the straimf teeu b6M l~ngth io that v.4. Vesla

A repalsiens betwen the byftsens as adjacent niltzaom dogsns And
aihyl Swoops ans the Co-N bond to be stretched out from the *train-

'. free valwe of l.95I to the values of 1.96 to 2.041 A bserved in

pelpemiwe eamlams of O.CMZ)'. Thisto binitt to the Eibillar
idea of radius retiOSO 8044pli0, whwe Io wg-elma asms
approaeh a tee 0=lI catift sufficestly closely.

The mall *is* of Co(llI) thee domemstrated bee important des-
iga eensequences. thee, in cavew to stebiliae C,(KUI) relative to
the large CeC1l) Lea, polomime liouie awn be selected which haer
a low peeking density. i.e. they a"e approach the small CO(III) ion

4a01 "lslya possible. Noteslar sodwaies are thee used to rat-
featima t ef)6.f)ie poaeU. It is als 4ineast- .

tee that da A1(M) len is vwyr emat, ant it is don bes St(II)l
31(12) eur kPessss sup be afigaau uetfismai. 21e
*Ysthst so 4 #Ag 680040 01 111(m2) With loe 140, pmeek-dem-
oil? %lo 1140?w1 seslm .'U3' -wieeem Is doesibed,
eNd is Oftitp it ue.1esliee ilk t hem of aft" "Mot.
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ORGANIC-PIIASS COORDimnATI OF URTL LOW 3! IACROCYCLIC COONDS

Oak Ridge National Laboratory, I'~0. Box X, Oak1.., Tes e
37631, USA

Orgeuophilic crow other* and oiallar mscrocyclic e.opoua
enhance the mextraction or phase tansfe r s metaL so"e face40
aqueous to organic phases by organophilic cation exmelsager Sach
as alkyl phosphoric acids, alkyl-aryl oulfotic acids, carboxyllc
acids, and 0-dikestones. The enfisnaeti iso synristic 1 that 16,
the effect of the mixture to greater than the Wdm of t*i separate
fiffects of tlhe reagents used alone.' tons exainea fnciude the
alkali and alkaline earths and some of the t1rstmfo5' t~snaition
eleamsts. Characcerisation of the orudalic-phaee to a.~ a I-
cat. that the organic-phse-soluible sat of the mti " 1"" is
coordinated by the uacrocycle with part or all of 06~ i Fodlmation
bet"g supplied by chat liad. - M& USVdAou4 1arytvetbWOf these
cQUIPlezeS appears to be4t1V 1ev04e fr1W OC*s pr.t&sui ature Of

ptve ftuierm sis ffomtion mety~oIsu ' etesa
1*44ad0. 3m Abat cases thS MA meta ie pAOW t* 1W @usde by"
the macrocyele. synergistic of $sts -a mch wakn Ahe atert

4. ~~effects prevent this or when sas ~epmuc bftvq -the sos
( ~and mactomcycle caity Is poot.r -c,4I etom~ %e Lqpate

by the flexibility of th im evftctele t"I euoseeti47 t em ~~
age* of the "posItici of th e iaih t lit tJm trr;eC
wott"Vdlhenploi of 6"~ C'Gss ft4ismt eetI h

intendiag @5 bedingge"sewie -of i'stm IA Solutt6".

*1-~~~4,!
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3TRIM U or 33330- COw£4 COPPR311£) couPizx
Y941pgk~g. 1 Zbng-o'.Yang XinI-bul. IA Cuun, Waft Ding-Nang'.

'University of Nasking. Ranking. and 'Fujwn Institute of Itsearch on the
Structure of Matter. China.

The tnwel qystem for epew(Q) @sated in aintellprotans bas
arouned mesh interest recently. TMe sructure of the title comples ba
not beensetuied yet.

Sy na iemthod. It was found that Cu(C"JSHVO
formed astoal ocaples with bionvo-15-ctown-5 In acetone solution. The
metal to Nr ratio ef Uhe ouples: Is 1:1 and the formation constant is

IL4. The w w erewa obtained by uo* ot Nauot mulls and III XU1 ape.-
ira weM obtOaied in CCCI% selUtOne which showed that aoppor(li) Ion

wandireatly onedinated to osow etber oxygen. ad was a lttle farther
from W bee rft

A bIes seyutal noplas was prepared, Te 6004weit of the om-
plen was found to be no(C Jm (l 4 .S0 ts truture hax
been dstemwned by whle oisl X-ray diffreetle It beplange to mono.-9 ~~W lileipn v. 3a span.. ot w"t 1&iO142(#)A. amao.asu(A.
least-squers eavd t" vslwo of Itwas oAo0.

our re"M~ reporte h ere difer isfta t from wee peviusl
reprted of different eowduiat W"mer. im t We " srytructure

DetisN,eTe6SIr s.O ses ad P40 11eouleN.

angle between **'Of 011" p A" as plaoe Is.nv. The Cam l a
-, ~~almost si th ea t * tof ether Ofts"n and is "o n""lee wit We

saysen" at two 3.0 mlae.TIs a now traillbet- own corn-
pies wit a oeedlstion number at seven.

L. Reatt. 3. A AP Chow. he., #A 7626. I3&
4. Usbld L. T ase. A KC Ishiso Ibtmehedes Lft. 44 401. 1IW1.
S. Halt, . MAg Dye".. Joe. R. $7 1050. OR5.
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TEN IUFLUINCI OF CRO UT0B AgoCR~h

ON TUE PON&TION OF An- IN 301-AQUEOUS SOLYNTS

David B. Wallace, Rt. Jagannatban and J.J. Lsgowskl

Department of Chemistry, The University of Teas, Austin, Taes,

U.S.A., 78712

Crown ether* and cryptands asist the dissolution of alkali
metals In mitnes and ethers to produce solvated electrons; and
metal anions. The reaction of solvated electrons with gold metals
to produce WU has been performed in various solvents, 64S.,
metbylemtine, etylaime, ethylemensdleiae, hF, g1pm. The
characterization of the Au species by Its ultraviolet charge
transfer to solvent (CTTS) spectrum will be presented.

Au7 can also be obtained in wsm of the above solvents
electrochemically using cryptated alkali metat trifoletes as
supporting electrolytes. The cyclic voltommery of euch solutions
reveal* the peek potentials for oidetion of Wa and reduction
of Au.

Attsmpts to find a cosolvent for the precipitation ofa
complexed sld* salt fro, the steble CS/AuI18-crown-6 ameonie
solutions will he discussed.

29.
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SYNM1SIS AND CHARACTmZAIOU
or sM PMTAL MARO COM=

C. Martinez, R. Jqaannathan, J.N. Ramaden and J.J. Lagovuki

Department of Chemistry, The University of Texas, Austin, Texas,
U.S.A., 78712

Complexes of cryptands (C22 , C2 1 , C222, C2 2 1 ), cyclse,

tetramathylcyclas, 1,10, dithlo-16-crown-6 with a series of metal
ions, e..,, Cr, )b, Cu, Ag, Za, Cd, Nig have been prepared
and characterized. The ature of the bining of the ltand
to the metal ion has been investi4ated usiaS II and IR
(13C and 14C) spectroscopy. The electrochealitry of these

complexes in non-aqueous solvents (CH30'. CR2 C1 2 , SO2 ) is

discussed in terms of ummmal oxidation states.
Attempts to prepare Sold complexes of macrocyclic Uigands

as precursors for electrochemical generatioa of Amu in
non-aqueous solvents are described.
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DIOINORGAJIIC ASPOCTS OF ALKALI AND ALKALINE
SAMY CATIONS - X-RAY ShTIMCTURtAL ANALYSIS Or

M.S. onis
Chemistry Department, University of Indira, Ihend,. Read,
lader. 453001, India
D.L. Word and A.I. Popov

Chemistry Department, NIebiges State Univesty, Seat Leasing,
NI 400U, USA

With the ultimate aim to throw light~o a echemical
Principles related to thu discrimination heween Ma aid KO
and Ng and to ios In biological system ev have Maewtakes
the X-ray crystallographic isventigotis 04 a ee list of
related (cation) (&ilea) (3MS~)1a(1135 p e"41=1481owe-
systems soa nto fellow the A844"tfrome*6 of One
different nations nader caftan o"ditlins. I. theproestn
report we diecm.the structural aspets of *10Pto(313dCl

* (whore pIt is piersse) vis-a-vis thee. of the. other
(eatieal(pla)(IsS)a sysutems studied bj'eu.

P Rl(ic)(RISCI) his be" f ~ to bahlmpar
III *oAPlex vhikeia thse rewa cbeletee thiieao all the five
ozygoe. (Na-Ot 2.40 to 2.80 A) and pie sets. as a hidkwtato
tbrougli phoa~xide (Ne-0', 2.8 A) srd on rthe-v lre 0WOqp
wN-bll, 24i1 A). Thu Ckpi)(iAGI mysteer, introitingly,
prooet also a cmparahle pictue imea" of like opc
esmAdt VIAh *be only ""U0001.w Itw Im. that doe
eatioen boeom** chlated thvowgh A"i If*:de function *or
the pie heonging to the adiaoem weleeple of the, comples in

* ~~~thwu lttice. ft. Iwvsi 6e48 ataw ofN it be*l hoia~e
alon* vI~k that if thu oth. ttio t*-, liiu the ucits.
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T110 EFFECT OF SOLVENT ON METAL ION FLUX THRQOG
WCROCYCLE MDIATED MNAES.

Roed M. Izatt, Don W. Mcbride,. Jr., Philip Rt. Brown, and James J.
Christensen

Brigham Young University, Provo, Utah 84602

We have incorporated various parameters associated with the
macrocycle-mediated flux of metal ions through liquid membranes
into a matheatical model of the transport process.1- 3 Pour of
these parameters, the partition coefficient of the species present,
log K for metal ion-acrecycle interaction, the diffusivity of the
various species and, the thickness of the unstirred boundary layers,
are affected directly by the solvent used to form the membrane.
We have conducted transport experiments using several halocarbon
solvents so that the physical characteristics of the solvents can
be analyzed In relation to flux rates.

Dicyclohexano-l8-crown-6 wae used to meodite the flux of sodium,
potassium, rubidium, cesium, calcium, strontium. and, barium
through membraes a" of dichlovrotbafe, ttichloromothone. tetra-I ~~chloromethane, 1,2-dichioroethamis,11 2tiloeta. and
1,1 ,2,2-tetrathloroetbano. The relative flux rates for these man1-
branes; were fou~nd to have distinctivo patterns tor monovalent and
divalent cations. The flux rates have been compared with various
physical properties of the solvents to examine possible correls-
tions between those properties and the flux of the metal ions.

1. J.D. Lamb, J.J. Chritensen, J.L. Oscairson, B.L. Nielsen, L.
ASAy, and U.N. Izatt, J. Am Chn. Sec., 102, 6620-6824 (1960).

2. J.J. Christensen, J.D. Lamb, P.R. kvow, J.L. Oscarson, end
R.N. Isatt, Ip ki. _Tehnl. j,19-1215 (1981).

3. D.W. MBride, Jr., U.. zatt, J.0. Lamb, and J.J. Christensen,.
in ifcS em ia J4L. Atwood, J.E.D. Davies, uadD.D.
UMCOX " , rAftc Press, in press.
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NACROCYCLE-MUDIATID CATION TRANSPORT FOOM METAL ION MIXTURES
USING A TOUJEN IILION IULUM SYSTEE

Reed N, Izatt, David V. Deardmn, Evan R. Witt, Don N. Mc~ride, Jr.,
adJames J. Christenson

Brigham Young University, 204 ESC, Provo. Utah, U.S.A. 84602

Natal separations from various mixtures of alkali metal,
alkaline earth mtal, Cu 2 , Zn2*, A*, TI +, and PbS' nitrates were
studied In an emulsion memibrane system similar to that described
earlier. 1 4 The membrane consisted of a water in oil emulsion
composed of 0.050 N Li4 P207 In 1120 and 0.020 N dicyclohezano-18-
crown-6 (OCilC6) In toluene with sorbitan moooleate serving as
surfactant. The emlsion was placed into an aqueous source phase
solution Of the metal nitrates of interest. Of the cat ions
studied, Pb2 * was transported most rapidly and *electively. The
selectivity of the system for rrticular cations is governed by
the relative W*-IClIC6 and IF p 074- conplex stabilities. For-
mation of a sufficiently stable Xi-Kl8C6 complex is necessary
to Partition Cations into the tolu401e Membrane, and formtion Of

more stable W-P 2 07
4 - complex is necessar to strip cations

from the membrane into the receiving Owae.

1. M.P. Kiehl, R.N. Izatt. J.D. Lamb, and J.J. Christonsen, ~
Sd. echol.,17,289-294 (1982)

- -2.1 R.N. Isatt, M.P. 81s.11 J.D. Lamb, and J.J. Christensen,
Sci. Teahnol., 17. 1351-1360 (1982).

3. J.J. Christemsen, S.P. Christenson, M.P. Koehl, S.A. Lowe,
J.D. Lamb, and R.N. Izatt, One. fti. Technol., Ll! 36-373

4. R.N. Isatt, D.V. Doesdon, D.W. W.*ld*, Jr.. J.L. Oscarson,
J.D. Lamb, and J.J. Christemnse n.w.*1- .Totel., in press.
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ELZCTROSTATIC AND RU M EFFECS IN AQUEOUS CMPLIX Ios
WITH CHARGED SIDI GROUPS

George I.E. Eanania
SiIAmerican University of Beirut, Beirut, Lebanon.1 ti

Complex ions containing ligands with acidic side groups provide
convenient models for the study of intramolecular charge effects.
Two aspects to consider are: the effect of coordination to the metal
on the acid strength of ionizing side groups, and the thermodynam-
ically corresponding effect of side group ionizations on the redox
properties of complex ions. Systems that we have investigated inc-
lude the iron, and som copper, complexes of N-coordinating hetero-
cyclic ligands, as well as the isidazole complex of ferrinyoglobin
and cobalt derivatives of vitmin 812.

The acid dissociation data show very marked increase in the acid
strength of side groups resulting from coordination of the liand to
a central cation. The effect is characterised by two main features:1 it is essentially en enthalpy effect, the entropy of ionization being
substantially the some in the free ligend as in the complex; and it
is cumulative, in that its magitude depends on the electrostatic
charge of the metal, and on the extent of enhanced stabilization,
through electron delocalization, of the conjugate base of the group

I IW in the complex.

The pH variation of reduction potentials for iron(lII-ZZ) syst-
ems of the above type gives a measure of the difference in free
energy of ionization of acidic side groups in oxidant and reductant
ions, which is itself the cumulative effect of electronic and elect-
rostatic factors. The latter factor ca be theoretically evaluated
by applying the Tanford-Rirkwood model of intrmaolecular electro-
static interactions, as modified by Shire, Hanania A Gurd (Biocem-
istry, 13, 2967 (1974)), for calculations on globular proteins.
This discrete-charge model enables thi computation of electrostatic
contributions to the observed pH variation of reduction potential
at given ionic strength and temperature. From these results, the
electronic contribution cn then be assessed.

We have recently extended the above treatment to three types of
N-coordinating linds: hydroxy- I, 10-phenanthrolines, 2-pyridineald-
ozlme aod 2,6-pyridinedialdoximis, and 2,2'-pyridylimidazoline, the
last being a lees strongly conjugated system than the others. The

ii results of reduction potential measurements and electrostatic talc-
ulstion shw that the electronic factor is dominant in coplex ions
where the ligand is highly conjugated. Electrostatic differences
which appear emoeg the various complanes can be interpretated in
tems of the amber and position of ionizing side groups, as well as
the dagrea of electron delocalisation involved.
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Tobin J. ak

Department of Chemistry, ffortlwestern University, Swasetont

Illinois 60201 USA

?bIg lecture Outlinles a& Iff £iCiMinB ipteac to the GDetrel
of molecular stacking interactioens In lom-dimeainiemal mixed valance
materials by locking partially omiled metallerocyclee together
in a face-to-face orientaton. Vor esmple, doping of the cof a-
cially Joined polymers (N(Nace)O). (M me fi,@e,5; Mac. - macrecycle
such " phthalftyarntas) *Ith halosee (I; #, 5 mitriy1 NO
NOPF6, NWW6), Or Ulg-OrteWIS1ieiqoime". o
acceptors. or empleylag: aodle elsectroesea thdelquf, reemtA
in a broad f mily of toheat, salable, 4imeal th.

of -tu*abiL* chewtid alltpWi6iAl baa tet~e* r".0166
materials htowef etheraetid b bfet$e ~hel'e
nlque.. iuodinug x-a T ifftbftits ~ t~e a tlkesaewu
tibility, SMI *Cdewi in.~us~ * iat nlhIT

and optiftSv~Wotwtal4* ies

charep trdtL7yw
the arab ft~it hivaO ~tt

molecular hyhrU lly These eesllem Irk-wel-beasid materials
can he fabricated Ino strong, tli~sblo, erismi, affirtefmatally
stable. electrically 0oeate films amd fibes.
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INmWARuC P&zi S M hICAL 9UTZATW A=Mt "W OUMMUVET

Andrew B. 5o~~~,SuJit Sio*m, and rIa A.,yNmprey

Princeton Unieaity, Department of Chmistry, frick Laboratoy,

Princeton, amwJorsey, OU54 - VIA

Amimic. etealcwr"a mlte of lehe fem
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by potea piq tb SitrCO in .e p td, hea'

* ~ ~~~ coqi'itiae of Aetivaitius Solution, mIkllue
electrode potential, ad the reaction time. Diffuse ref 1eae
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THIDlAZOLES ANED PYRAZOLMU ON POLYI , RW NOUM 70 SECTV
I011-McMuM E BUSIE

Suresh K. Sshni, Willa*n L. Driessei ad Jan Ikeetlijk

Department of Chemistry. $tate tkiversity Laide", Oorlseus
Labratorie. P.O. Box 9502, 2300 RA Leiden. the Netherlands

The development of new economic and efficient methods to trap
toxic and precious mtals has increased recently. Mw low degree of
selectivity, large loss of- material sad limited possibility of
recycling, associated with the mote comoly Used mtbod of
conventiona iomo-exchange reains ad soZvilut extiraction involving the
use of chelating ligad ame responsible fbir this. thelatiIft-iu.
exchange resins, offe~ring mW advatais. over th existing metbads,
appear to be better toos t deal with these, probl.em of deleting
resources of preciwom metals and increasing pollution of onwitoonit
with toxic metal, ions. The ligatift beftvitnW of smi'0e3. IMAentato
imidazole and pyrasole derivatives towards transition metal ions has
been studied in detail, in recent years.* In view of their versatile
chelating properties sad marked ability to bind certain metal ions
strongly, several of such ligands have been anchored onto cross-
linked styrene-divinylbensene copolymers to evaluae their selective
ion-exchange characteristics. Now synthetic routes hane been
developed to obtain chelating ion-exchange resins devoid of possible
inter- and intra-strand cross-linkings and having varied degree of
stoei cchstraints, contributing to their high capacity end

i-,~t'*iyrespectively.
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PiIASE-TRANSFUI CATALYTIC ACTIVITY OF CROWN-ETHERS
BONDED TO A POLYSTYRENE MATRIX

Pier Lwto MAnl, Ferando Mostamart and lft!g Q~g
Centro C AN. and Istito di Cbtjaica Iadustrwle 4oUl~avrstal,
Vto C. Goi 19, 20133 Mlmao, italy

Folyuier-supported cz vw -eUwra jjd end f (4.5-62% wiag
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DETERRIPTIOU OF TIE SOLUTION STRUCTIRE OF CV)'
AND No-" COMPLEXES V ZN Mif SPECTROSCOPY

J. ~vinLM, Robert J. Stmnchini, Charles A. Graow, Sumio
Ti~z&U~wMoto Koine' and V. Douglas Wiheeler

Wash. State iv, Dept. of Chemistry, Pullman, WA 9164; *Noa
Wlomens Univ., Nare in. Josan +Ehime Unitv.. Ehime 790. Jaea

It is not uncon to hear otresd statements about the
* inability to do 10 studies on Cr-" systems. In a recent

chapter on or"amechromt m(III) $omplates Es1panson wrote, Most of
the methods used to detect CfA2 and, to 'fol low its reactieon awe
based on IN-visible spectrophotometry. It-has played a ichmaes
prominent role In the experimental studies than in amy
organomietallic systems owing to the paramagnetism of thes

* complexes whfich have three unpstred eJ ectrons and are thus not
amtenable to study by mr techniques "A The long electron-spin
relaxati on tims associtd with CA'+ cause extreme broadening

* of the In M rsemanes.~

homwr, we haereceeitly demonstrated that 2N we is 40
of ci*prob# f Cr stersocheistry. we have ftod that IMComp~arison to &H MSpectra, Much narrow (bv a factor of -30)

and better resolved resonanc Sir&]$ are observed whoem 2H M
A spectra are obtained for Cr' zomplenes. For example, we have,

show that 4 O wl r emelve gIetel imaems eft a eholate

A cnrh siestriyof Multitte t* eCiail
wing acid colexes hat bow iottad to determine the poteNtial
of 10 as a structural probe. Starmospeciftfcally #*mtersted
I igoads have been sydithat by a @Mted Orecedures W h
food that same previously asceptm0 solution structures which form
the basis of extensive, studies are most likely loswO. For
emanpie we bow* fouand that between pi 3.5 and pN 6.5 Cr(adta)-
is seadafte a Structure not C rqtly widelf ., W
haVe ilso ldiutstdtd a 'R ,h A ritee1" "t1A W
probeV tit etwuI wa ? s. Theew 4hrt~
a"u I"igest tion msiolving Cr0 amm chmistry.

Pp~e: 41 vow i~u
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ISOTROPIC AID ANZSOTROPIC ZXCHANGZ INTBRACTION8
BITWII TRAI8ZTION MITAL ION$

A. Bencini, i.e.8.s.C.c., C.i.n., Florence, Italy
C. Benelli, D. Oattesehi, C. Zanohinl, University of II-
rence, Florence, Italy
A.C. Fabretti, G.C. Franchini, University of Nodena, No-
den&, Italy

Isotropic exchange interactions are j*esonably veil
understood for dinuclear copper complezes , but much less
is known about couples of different metal Ions and about
tri- and tetranuelear complexes. Another field where still
our understanding does not go very deep is that of anise-
tropic exchange.

In fact it has long been knovn that the anisotropic
exchange tern, vhich is present in the spin hemiltonian
for couples of metal ions, is determined by the interac-
tion between one ion in its ground state and the other
ion in one of its excited state 2 , but up to the present,
no systematic attempt has been made to obtain reliable
estimates of these interactions in series of homologous
complexes. Recently we reported some results refarding
di-v-hydroxo 3 and dia-u-asido bridged coomitr) eopmle-
xes, in which some useful correlations were made on the
electronic structure of the cofplexel and the trineipal
values and directlons of the sero-ftel4 sZItt ng, tensor,

" obtained through single oil t4l 2PN epettoecogy.
We With to eport other data oh seveial dories of

di- and tri-nueleO eooplese. involving eopper(II) and
also other ios, v. wh a variety of brifding ligas4s, no-
me of which ere espetoialy aesigned to provide sajaetric
bridges, thus favou iag the freration :f tetusdiaeear
species. The ezperi atal date will be disaussed within
the fraze of existing tbeeieatn, kA also o tt 3euntio
will be used in ordtt to talaie %se otserve4 ieetroepi
and anisotrople exchange eeatributien to the eleotroio
structure of the eoupl3.en.

-is. 1. D. , X 44non6 Pro4r 119% 'a . 9T5 1j. 1T31 .I.
% . Jr. aasri "Sjmmiien ; G. .e a S -5 .4e.;

Aa.Leae Pregs, Is e.;* GA.,keol. 1, p 1 -....

3. 1~ iSeel A. Sonoisi gad ..D. 4.ttahi, . AS. CAMs.
goo. I8, 61, 7i.

,. lans, A.--enainc d P. O A ee..bi, 10"eS. hh.
is press.
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A TUUTIYR VIrUIETIG 0?P 3 SPICTIA Of 111 "PIATI( BLUKCS"
lippe hflhZ*AMA I'ale CAMDNM Slichel GU0FPK(W and

2 Rpmom s dio Ihsique. 30 Qmai arnet Luserut, 1211
Galt 4 (Suisse).

as Lebersaire do Mdia is Coordination du CWS, 205. route i9
Usthom, 31400 1CUU3 (liame).

"Platinum blowe" ate m of the et cunimm secies belonging
to the platinum family oWleue. Indeed, independently of their
Unusual blue sales, tbsp wibit pmamemtic properties is centrast
to dou diamagnetic bevisee of the ptstinrw~lt) ad platimm()
Complexes.

Severa reperts of m spectra appeaed si La the teratimre 3)
One of thes(l) wae related to the sly memgtlsUM speeds. yft
isolated and ailloed the detemination of the corresponding W-teo,
the hyperf ins at.ucture being only observed on the solutita spoitra.

We succeeid in observing a wall-rslved oppetrep relate& to a
powdered sample of a blue cuspla: prepared free l-satbyydstoin.I that of fers the possibility of pnohiag vimss structural sodai.
A goo agreembnt betwees the empr~tau snd the calculated spectra
is obtained by asomiag that the hyperf ins structre would be attri-/ buted to coupling of a silo nineties, with few' 5?. aeol. iw-
relied is a totramic units the aleetm being d"olized w
the feat Nuclai.

Werwerthi ~e as be Sunseuaead to oftewnt for dhe
spectra at all WlN* compumm displaying so 41W1400u struture.

(1) 1. &U. J. COil. most. oap. 3* . low.
(2) 31g. IMM . . NUMN W*. "soft=, ... UWSW=~ 4"

(3) 1..., C A3l so.0 .4. W~. Awe w. e.
.4let, t 1919P~.

(4) IL. m 1. ONOM Ib a mi W. WOW, 3. Ieterfe M.
197t. 1Um.

(S) S.y. LAW=, P. IBFMS. P. CAill sadF. AlIMAMA Zama.
WIS. Aet&, L7, 31, 1902.
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su-auMS. 13c noa AND T11113 MSOM = 0
DI8(S ZUIUZI ILT)CUPAZ(l), Cua(A01

t. Kirfms J. Stauc, U. Abrm, R. ISttcha,, K. Gribwao and C.,.
KLJizors
Departmsts of Chemitry and Physics*, Karl-MIz-University, 7010
leipsig, LiebiIptrasse 18, Gm
Departmsnt of Molecular spectroscope, Unlversity of KijueI.,
Tormooiveld, 6525 ID lijampa, The Netherlands

Dithiolame complems attracted Ic interest because of their
iatorestias beading pgopertiess bollay Covalemt uatel-liimd beods
he bee found. Ligsad hypegfia. igeractios provide direct iter-
meon about delocalisatiou of unpaired spin density over the ligmd
orbitals. gowver, 335 interactions have ben observed only in a few
cases became of the very o haturul ambundance of 33g (the isotope
vit a ass-BOr. nuclear spim).

We report the 13C (r 'IQ Uini spectra of OMOA)1[:'c~c I2-
doped into mi(mt)j' ad Za(mt);, VA he" totally different

Cstructures:i the arrasnge t of - 5e UkS unit is alont, "Plainet, that
of Za54.j ClOs to tetrhedral . latereetingly, the isotroplc patt"
of the IIC Coupling of the. groups aft Impr Ihn thos of the
oC Cacem. mt tes0"e eupliws= se a efleutla". bwla -
ding all ftw and ts ,,Y)" C Of
thes muiticeatue contributions wiii ll be w U Los ofbe AC were
determined by 11 ro0m0D (0 L, "-V, 04 * p.ed apper
to be of hey #sqpo bowi.ssae tsl.Th ,e s
re found to Its, omwmt ia a m.o pim o . I 1 e mpdnd

eloctaftm, which Isplas the uaitive sip. Soinflunce of die
411fawes ;:=ti~ of, dbo at *@*msog tbbpi %*mItftmm
parSNtem will be discuse .

I. the atotreW VON Abed by r.. IbL * tii)

" ,.i 4+
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gn SIUDIES 0E PAWU OF JAUI-ULLZI MUMI A1-
PMiUm--Oun. oaWm(u), C(COSau)j*. I=N

C.P. Reijuearm Z. de Doer and ... Wood"
Depatammt of molecular Spectroscopy$ University of UijeeSgn Toer-
sociveld, 6525 SO) fiwr, The Netherlands
Departmt of Chemistry, University of Nsesschuett*, Ashrst, lets
01003, USA

as e i-prds--oi sh C0 cqlas, X(y0)1 2 ,
with Fr - ClOt, 1~ or 305 and 10' tranisition metal Los Ob to Za)
are 0 class of isonrphous compowals (space Brag 3). Mh. copper
coplawe have, besn studied in the pans as wall as9 a dilute ffte,
doped into the mine heat. the rese. for this istereat is the Jab-
Tealler (JT) activity of the omplex lam. In which the Co~f swisty
foam a Mearly perfect octtahedrou. This leeds to static 4 tortions
at 1ow tomeraures s 0 Go), I.e. tettagsmsl eloeptioae of the
octahedral. Oae night satteipaft a ren Im e rientation of nearet
neighbour (a.u.) camplemee but'%hsa is set the case. The UW4 complex
tugs out to be felvaWa~tuoicew, iLe. all was of e2.omties wre
parallel, sherea" the CU% said W3 salts afet J'fo4e1tV,
i.e. the M" of 0160604Mo .9 a.*. Loms ate tuaLly Orthogonal.
noe chang of megesie- properties am paesifth do JTPhase transion
is quite striking. is the NJ~ cme it leeds to tv-eio a nti-
fernmmWttim, Sand is the C14 solad 303 cases to ped-ndmso
sal aetiferremepetic bgheviosr2 q3 . Thelse properties #r. asplasdi
by the etrectua ordering at the elefteted Octahedral. in order to
etwusje the nature of dhe compliag betwe two nei&hbouriag

As~pO m,# hepreaftt WKS eft*~ bas begs undeatsaen en "ei
d Iue (3-10S)Ju S2&(PYO) 6  single crystals. Dem the transition

from dynimeic to static JT distortion, pairs of Ou(PyO)j* ions are ob-
served In all nystai. is the CUEJ mi =3 salts, anitiferrodistortive
and a small mwont of forrodistortije pairs,"r detected. tor both
types of peigaVO 4Ib -tw meofpaim ane "eud, oeapt the am
with ISROgm e sible -ikns£tso IM. latter fawradiser-
tive eaetiMOAMa to 04e s*"* - o bowb sats, Shes -te- antiS ow-
rodistent oftfIApStien Swt g$ ehang is afulpj iaa etec..
table if th 9" .. U. IS the WjftAfbs Aseiiefrgdisteusir

qpeenwt 4m wilah *srris 'aeasn~but *I" heft Ihe
amitiferred * eti" arr~gmst with aenimo ezehen is sissifg.
s aboesluims osuld be truws Iran a compaison betwoee sp

Ilintol. ad eallted, spetas'. Ths oeqierises e*&*'ed as the
datesmisiami of she w&i enimgs istereims in the ferreister-
tire pairs.

* ~I. J-65. Need, C.P. .s9swa . do Meer end A. Outtagava, laMt.
Chum. to", It.111

1. A.A. AAro, L7J d bJeo 4 iL. awli, H sioag, "".21.M
24.
. Wowin ad S. Esens. Si State Comme. I I

4, 6'. vun INUhete, u. fijeSu, 1. riiaea, 3.d-Dw amd ...
* ~ ~ ~ ~ s i . lbys. IINSI



TUP29-7

ZROW(I) PoSpIUi IN MEYMIOL

B.C. Chopra and R. 9. Jordan

Department of Chaeitry, University of Alberta, adbonton, Alberta,
Canada TEG 2G2

Proton MWE relaxation rates and chemical shifts hae been
measured for the aolvent resonance of solutions of the trif luoro-
nethanesulfonate salts of iron(IU1) protcporpbyrin(l)X), and
iron(IUI) tetrapbenylphorphyrin in C 3 0in the temperature range
from -W0C to +609C. The longitudinal(U 1 ) and transverse (R2)
relaxation rates have been used to obtain the activation Onthelpy
an~d entropy for solvent exchange: the values for iron(Ui)
protoporpbyrin(Zi) are 10.4 kcal/mol an4 6.7 cal/mol./deg
respectively, and for ircoC U!) totrphanylporphyrin 11 .3 ha /aol
and 6.5 cal/aol/dog respectively. Measurements in 50.5 and 60.20
mixtures of CD2Cl2 3CH 3C Indicate that the solvent exchange rate
to independent of the CH30D concentration for tron(IZ)
protoporphyrin(ZX).e It will be shown that measurements of the rotating frae
relaxation rate (Rip) are related to ft2 1 the solvent exchange rate
(T ), and the chemical shift of the coordinated solvent (hoe) by

teequation

Ri + u 2 10 2

Wr*Iis the precessional frequency In the spin-locking field,

0 MC h1(Ri,+r,)/(12,+r,).

"0Rp- 04 measurements can be used to determine A%. * Iis
value a" be combined with bulk solvent chamial shi.ft valus to
calculate the ecivation number of the paramagnetic matal icn
SPeciL". IMe mothod mill be demostrated for CO(03 300)6

2t and
N'3iC 3 c) ' and uso" to determine If .me or two solvent
molecules age coordinated to the iren( III) porphyrins.

304
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WMzeil400n ha&ogea-ot"XM Ocq o fleate wltoh
haye covalent b=mil Gopper - halam a.Cl OU-Br
Oo-I, er obtained by ediUs.51z 4±eeolflhg of aetae3.i
copper in tUe b3.egu-omt~uai solvents ueftm In
preence of aome nitzo- and sulasrwhiosla wtb imc-
oesaise awituomo ate Uswiva~vws atualhyiv
reagen1ts into the reaction uizttw'..

ler synthesie of the o=plexs tUe followPS re-
C ~aente were aaeads 0-bwtyl4-3.Mfthy tIIIe I ba

(S3O)i ,.hzhli4puyl~ue (Mht)
2q9-dlmetbjl-1,lOwphenetrolin (Mmea)g tetwaethylth-

ad others.
2he oupative ema3uea of fthe M spectra and

obueri'von of the super hiperfin. strucoture from nuo-
loi of itrosa, phosphowus, chlorine, bromine and

structure of ft*e complexes formed, va wel a evaluate

tals iau"04a Xt s twud out, tatthr *
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TERl DSSIGE or N""J OW-IS #A CONAiN6DUuwzc ago"
Peter J. "l ideDepartmnt of hemitr, Urkbsck CoIlege, University of

London, malet Street, London WCI 71Z

A survey of the Periodic Table will be made to ideny
areas where ocordiatolnn chemistry is likely to be of
particular future interest in chemotherapy. the d IAM
featured which can be incorporated into complex wil be
discussed.

Thes features ill be illustrated with reference to
anticancer and gold antiarthritic drugs. htamples from our
own work will include, for platiam, dynamic proces on
coordinated Ugands, unusual ring closure reactions, Uso-
mrs&tions, sterto interactions, enhancement of amine
dIsplemeat and the incorporation of additional rados
centres In igamds for radiosesItisation work. For gold
we have studied the reactivity of gold thiclate clusters
and phosphlae transfer reactions outside and inside cells.
NMthods for enhancing the stability of Au(III) and unusual
storeochemist ies of Auft) have emerged.

Nultinuolsar UNR mapping approaches have beenIi
particularly naformative, and often allow the dreft
observation of coordination chemistry in intact biological
media.

f. "
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IWAI. couniff wm P@!flAL SUN1M10C

AM UWMCfC AUT-IUI ACTIVIT

JLW alm~ Dori Zwftkel an Teo Ua
Department of Chanintrys. Techalon - Israel Institute .1 TclMslgy
Tachlone City, Ralt Israel 32000

Istrossne are taken up ealactively amd retained by steega
ter~et tissues and certain tumors derived from aSea tiasve, Iby
Vitue of their highi affinity binding to the entroms retore
preent In thase timoues. Become, of this selective, reeapteg-
modiaed uptake, an estrogen Could be used as a cntmie for
tarxeting chmotberoemtle esti-tmor metal ca"pMe ouch so
.skgrt(U) derivatives.

Thin eamept formed the besis of our studio., %Uft led, fater
Alla. to tbe devuelgmast of a saw dingometl. systow doasSuted

TAL~nMSI& (N1k dud mOw ltqu481d-s1 ani SOAli-liquid
eparatism tehaiques, for 00 _1 tfneto INIMeginpM

procudure.

Studios as asb astigmstcity of soetelleame In
motalloiumsaep Indicated that I ecgsion by
appropriate mt-etreso mnerm for morcurated estrogems we
retained to a romesemee egr, despite the stereeeleteic
efftes of She uubstieaeto. I* vivo studs"e with rats indicated
tMot 20%g-1a~led eotradioj we preferentially scomlated in

.y sam Cooered to, hety gamily SURAG . "moem saalta
pr tde he IMMeAtisO 60 sYNe the Oftrogas denittivee tIOM

thil..4(U) moiety. ts 11 - I --- ragls we han emtomasewed
slbly problems with pt.. lollnd veftaliel dedtives ad

work correatly In programs to alo at overmiul" than.
diff iculties.

1. uL.AS cestowa ' Um noe-, 19 23 S
2. N. Oni5. mbodns heasm. 19),. 336
3. J, Uah , 1..U. 1aom, A. SammL, T. Isehlnoigar am#

S. am"n, tot. J. Real. Mmtd. 514.1 1961, 231
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ADVAINCS IN CUIRYSOQ APY (GOLD CONTAINING TURAPEUTIC AGgNTS)

* Blaine N. Sutton, Deborah L. Bryan, Judith C. Hempel, Gerald R.
Girard and David T. Hill

Medicinal Chemistry Department. Smith Kline end Prench
Laboratories, P.O. box 7929, Philadelphia, Pa. 19101

Gold has been used in medicine since antiquity. However, use
of gold(l) coordination compounds for the treatment of rheumatoid
arthritis (ILA) has evolved in modern medicine as the most success-
ful application of chrysotherapy (treatment With sold compounds).
Gold(f) compounds have been accepted as first line disease modi-
fying drugs for treatment of Ilk since 190; specifically, disodium-
eurochionmlate (Nyochrysine, 1), surothioglueca (Solgasal, j),
sodium 3-aurothio-2-propanolsolfoaste (Allochrysoe, I). These
agents met be administered by injection in order to be effectiveI ~thelrapeutically. Aursoofia. 1((,3,d,6,'teana, -ecyl-t-chio- t-

chrysotherapeutic ageet affective in the treatpet of A what
administered o . Although the antiarthritic gold drugs are
all gold(l) thR05i-tes, the biological profile of orally
administered auranofin differs from that of the injectablee. Oral
administration allows a lower gold level dosage regimen which
promises safety and provides convenience besefits over injectable
agents.

Sine tresitio metal complexes are in dynamic equilibrium in
the biologeial milieu. Inmvesigatiaon* f the umabolism, site and
mechanisms of action of these asents are complicated. leverthe-
less a variety of pbyeital ad *pecttscapte mathods have provided
informtion abowt tbe tswture , old osidaties state, onerdin.-
time mme amd liged e soeba pemprtios of 8eM etatnsning
bioLeie4l aget. baemilt whiab laotso to the biology of
chrysedepetie drugs will be khtbllghed.

[~~J
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ISMUSIS AND CRhB*CTRIZhTIUN OF
peograntS AD UNONfM CONFLURs OF TEKGTIUN(l)

Dennis W. Wester. David B. White. ired W. Miller and
Richard T. Dean

Medical Products Group, Nllinakrodt. Inc., 675 NoDoimell. Blvd.,
St. Louis. NB 63134

John A. Scbreif .1. and Alan F. Berndt

alenlatry Depr~mt, Uivevsity of Himeouri - St. Louls,
St. Louis, NO 63121
Jerry a. Unat

Chistry Division, Atgome National Laboratory, Arpons, IL 60439

Pboepbite complexes of transition. wtals hae received such
attention In recent Year@ due to their application in catalysis and
their forwl analogy to carbanyl cowplexes. Binary neta-phoaphite
conplexes are know.n for mt of the later ransit ion mtals, nmge-
se" and techetim beint notable exceptions. We nam report the

synthesis and characterimation of a series of technetium(I) -pbos-
Pbiteecowlsese, Tc?Wl) sit, ae well as cospleme with closely

Synthesis, of the canplerea Is achieved by reacting XaTo0q, with
( the u1pd either Is alcohol"c Meluts or In seat Lied. This

teectim Is remrkable becamee thM pboepbste in able to reduce
Tc(Vtt) to Tc(Z) and act as a tabilizing ligad for the reduced

4 astal. Addition of fe(CE.)o precipitates the heakiacligand)
TcW4cc $nIn all cae. gernalia~ ives alaitioally pure

MIK(0'4 sd 214) of the esqiame Abe the esacted petterne
EM4 .etaION&M ta-P. 40100"e VA te"I" M rOMM0e 6 e
alftof do ame mad ew Ifietme signel ta a Auset. The *Aa-

adait *AM*i and eFIft0eaft$ 'afte aep to thea" few other

V Mass spectra (fast atom bobarmet and pLaein desorption) in

positveWenega i IMModes show parent peOa eorresponding to

aUP(R I and(,) ian0 heeetvey sate-C~t*,80CIG
Is"ofo, w or three lips Sier to a r&" ofpea.

lI-M chifta bdsructur sas of the ti se.the bhopidin
PUN we atin opheien 2mntt eooml umi e fa I the"I'

I- aseu~ro esetra tbed aw peastd o ft oblnw a
l~wr df ofMoin meea e ait onth st. o. The belaive

4IV na" few Ushe~s).. A Isv amg band to tenttivaely
"MOMee as 0 Ue-9 valbe. U1

NA
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POLAROGAPI'C DIN TATIONS ON METAL DEToaxCATION
USIN SOME IONOPHOIC CRYPrANDS

H..! Nnam, Jagls* Prasd. and Pushpendra Kumir

AP.. University. lea (M.P.) 406 003, and Department of Chemistry.
University of Allahabad. Allahabad (U.P.) 311 008. India.

The ability of onophores to compim wi various metal Io. may help
In selective removal of the toxic meta irs from biological systems. While
ionophorio aotivity for maintaining the oll balance of alkali and alkaline
earth metal Ions is well studied and documtod. itus attention seems to
bav been paid to toxicologically more important heavy instal ions. e.g.:

Torst ions:. CO##. NI+. Cd.+ Pb. Cu.

Non-target lons: Zn **

Many teahniqus have been used to study suoh complexation
processes but polarographlc data an suob systems e very scanty. The
present InvestigatLion is. therefore, devoted to the study of mechanism and
kineti parameters in tbe edeomeedutlm of binary complexes of these
heavy metal ioes with oryptands lks, 4..13.1. -pentaoxa-1,10-

4 dioabloyeo (B.5) tricosane and 4.7.13.l5-teLroxe-1.10-dizobicyclo
(6.5.5 dlseee.

I* The em studied w Metal: Iiand : 1:1. 1:3. and 1:0 In 5a DMS0 -
water mixture using tetramethyl ammonium chloride as base eletrolyte.
Merphbel ahorarcotstlces. I values. rate oontunts, ene activation
enrges have been evaluated following standard procedures. All the ia
torn were found to be Irreversible. pH offts have also been mtudol. The
resanle AlM be presented and their bearing en metal detoxicatLon in blo-
logical sytem shell be discused.

4..
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METALLOTHIOISEIN -STUDIES OF ITS METAL-SULFUR CLUSTERS AS 164EV
RELATE TO ESSENTIAL, TOXIC AND THERAPEUTIC M4ETAL METABOLISM IN
EHRLICH TUMOR CELLS.

0. Petering, A. Kraker, S. Krezoski, G. Bachowiki, D. Lehn.
D. 55imT.F. Shew and J. Otwos
Department of Chemistry, University of Wisconlsin-Milwaukee,
Milwaukee, Wisconsin USA

Ehrlich cells contain a Znbndng protein with properties of

cell line. The seven zinc ions bound to Pt exist In two Zn-
sui thydryl clusters, Estimates of the apparent equilibrium
constants for the binding of zinc in either cluster were obtained
using abis(thi 2semicarbazQQe) and ETA as coamptitive ligmnds.
The valuan of Kfmt at pN 7.4 and 25' for either cluster are
21101. The metal sites are kinetically reactive as well. Mow-9 ever, there is an apparent kiaetic so4ctivtty to the ligand
exchange. For example, the rates of meation of EVTA and EITA with
hinft are similar, while tolnodiacetic acid fails to react Under
favorable thermodynamic cenditions. Of isterest, soamio acids are

71 unreective with Zn~t. ApoZn proteins also react with ZMSt. ?A~t
donates zinc toApocarbenic anbyirec i* a bVolecular process with0
k-l.SzlO3N-1ec I at p69 7.4 and 25'. It is proposed that Zh~t is a
reactive intermediate in zinc metabolism to the Ebrli o cells. A

14 number of treatments of thrlich cells halt cell growth and under
the am conditions rather speifically caw* the loss of zinc
from ZoNft: (1) host zinc deficiency; (2) exposure of calls in
culture to EBlA. ETA, 1,10 plate. and clielex resn, all of which
are thought to target cellular zinc; and (3) d49splecamet of zinc
from hift by the teuict metal Cd 4̂ and by antitumor dregs*w as c
3-ethoxy-Z-ouabtyrsldhrde bis(thiosamicerbaoeate) Ce(1I), ad
cis-diamineickloro Pt(II). All thre las of treebeets

* suggest that Zn in UK~ is linked to *11l proliferatio Ime aOd
two amotrat lat aftis the smajo, kinettolly reactive fawn

of Zh tothis cell. 7" rapidityfI* %fle f s Z~t to
Z-cholex(tl/2-l hr), soggwt that diret embao roms to the
celI betwoe lal& and otherp elloler lI tmo my be noew vIft,
thereby suppertto# the %bpetbegis set Flarth abo. 11%is ida i
supported by eXprMnt wi11h 10101at&d 0111 0100MItS Phu

d apMeanic u00Mr s "Mwhlh within 10mell anew, li~t is the
oncdmswe of u to #n thestm~ ft (5) It Is domvtd

that lift tea 0 jor bildiag Site fqr Cd'* end Im WmtalOdrg
Weather" fuhrn~n re Now boet owa phuft or prehact

the cells to" 041e IS11y " 10r 91N.1Ti research 11"
slopee by *M gretf")

its
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CLEKAVAGE REACTIONS OF SMl DXSISU 5 B S1-PMOPNIM OOD( I)
SALTS: SIUTUTIC AN MUCNANIITIC ASPECTS

David T. Hill and Gerald R. Girard

Medicinal Chemistry Department, Smith, Kline A Vramch Laboratories,
P.O. Box 7929, Philadelphia, Pennsylvania 19101

The gold(I) phoephine coordination Cowlee". euramof in (),
1t3PAuCl (2) aud (tt 3P) 2&a*C1 (3), are active speinet
adjuvant-induced arthritis in rate upon oral edministration.

* Although the gold(I) &awm in each Compex is at least 2-coordinate,
* the nature and disposition of the surrounding ligamia while

similar, markedly affect* the qbenical and physical properties of
each comlex. For example. goohiimatioe of a second phosphine in
complex 2 to form 3 renders thate cbmlez ionic in pelar solvents
while 2 To undissocIated. In studying the effect of Sold
compounds on disulfide-eoullhydryl interchange reactions 3. but not
2. was found to react directly with EIleen's reagent- 31
we tuie 2 with whole blend indiate thatl b inds the SK

Sroope of glutathione and tolei while 3 denatures albumin.
The latter reaction occurs presumably vie atack of 3 om the -
linkag*s. Incubation of 2 with red blend Cells resulted in the
formation ef the bis-pboophine cation. (230~P2 W as showne
by 31p gJ, but 3 did not appear to enter the red cells.
These diverse biolsrgeic observat ions promted wa to emplor, the
synthetic amchaistic aspects of the reactin of bio-pbosphine£1 cordiate gol~l) alt with diculfides.

in halocarbou media, .1 Was founid to Clave a varioty of
symetrical disuLfides to give ae the major gel Fprot the
phbmen-.eedinated gold4( ) thiolatess g33 1*.S (*-%,
C6%. CU. C0C611, etc.). Sterically hindered diamlfides
(e.g. t-ft) were unreetive. 101 3 0 Ab~l- (j) and
1(C.) 5 )) 2A0Cl (1) were 41se fon to cleae

Auraof i (10) 2 cot 91.51. U t3AM (1 .34-tr-@etlluo* rae

I*K. o~rtis., SWF Laboraterie a brl Samnicatien.

2. Sadler " al:: t aiM* n Meta (190.thrpn

Agents, S. Lippard ad., ACS lympeive Series M0. 371 (1963).

314 A.,
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CHARACTERIZATION OF METABOLITES OF AURANOFIN,
AN ORAL, ANTI.ANTHRmTS, GOLD-BASED DRUG

R.C. Elder K.G. Tepperman and Jan D. Doi

University of Cincinnati, Mail Location #172, Cincinnati, Ohio, USA 45221

Aurenof in, an orally-admindstered, experimental, gold-based. anti-
arthritis drug Is in the final stages of testing wnder a new drug application
with the US FDA. The drug, itliethy4phine--teraetayhgluoos-
golW has been aproved for human use In several, other counitries;
however, little is know about its metabolism. We have used an evened gut
exper Iment to show, first that drug metaboites containing gold pass through
the intestinal wall and second to characterize several of these metabolitsm
To examidne the metabolites in detail we have developed HPLC (high
performance liquid chromatography) procedures which allow us to quantify
and separate the drug snd its metabolites. In this process we have utilized,
first, a 214 rn uv detector since thiese materials have rather low extinction
coefficients at 234 nm. Second, we have coupled HPLC to an atomic
absorpto (AA) spectrophotomoter to produce a gold specific HPLC detec-9 tar. Gold sensitivity Is near 5 ppm with our current AA detector.

Initial experiments at the Stanford Synchrotron Radiation Laboratories
(SSRL) using X-ray absorption near edge spectroscopy esamblshed that the

- ~material passlr thrmh, tOe gut wall maintalned the goid-gihospbarus bond,
whereas "*Mn HLC expeiments demonstrated that this material was
not the dru auranafn but rather a series of metabolltes. We have isolated
the principal metabolite and shown It to be the desacetyl form of the drug,
namely, trehfhbqle--hlguoeal() xeiments charac-
terizing thes metebolites In hamsters anid rats will be detailed

Sort SWr th& wok 'a from the NSF PCMOI) th Mo
Foundation A Smith Kline and French Laboratories. SSRL is operated by
DOE and maintains a biotechnology laboatoy under support from the ['43.
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AUROTHIONEINS - TWO DISTINCT MODES OF GO1.1
COORDINATION TO METALLOTHIONEI,

C. Frank Shaw III,* J. Laib,* R. C. Eldert and N. K. Eldsnesst

*Department of Chemistry, University of Wisconsin-Hilwaukee,
Milwaukee, Wisconsin, USA 53201
tDepartment of Chemistry, University of Cincinnati, Cincinnati,
Ohio, USA 45221

etallothionins are important proteins in the homostasis L"
the essential metals, zinc and copper; and in the metabolism of ;ne
inorganic pollutant, cadmium; and the medicinally-used heavy metals,
gold and platinum. In vivo up to 30% of the gold in renal cell
cytosol my be bound to metallothionein although the letter accounts
only for 2-3% of the cellular thiol groups.

Three gold-Containing thioneins (AuZn,Cd-Th. Au.Cd-Th and
(TmSAu) Th, where Th-thionein and TS-thiomlate) have been prepared
by the 4actions of horse kidney Zn,Cd-thionein with aurothioemlate
(AuSTO). When thionein was present In excess the thiomlate ligand
was displaced and the protein chelated the gold in a bidentateI fashion. Primrily zinc, and soe cadmium, was displaced to form
AuZn,Cd-Th or AvCd-Wh. Men AuST was present in excess, mno-
dentate coordination of the protein to the gold thiomalate lead to
the product, (1SAu)xThIonein, with essentially complete removal of
the zinc and cadmium. EXAFSIXAES studies of Au,Zn,Cd-Th and
(TmSAu)xTh established that the oxidation states and coordination
enviroients of gold wat Au(I)S2 and that the gold-sulfur bond
distances were 2.29 and 2.30, respectively. A c h oric method
to measure the rates of zinc and cadmium displacment was developed.
Using Zincon, a zinc-specific chromophore, a single first order rate
was obtained with limiting or excess AuSTA. Using a cadmum and
zinc chromphore, 4-(2-pytdylazo)resorcinol, a fast step coapsable
to the rates asured with Zinfen and a slower first order reaction
were obtained with limiting or excess AuSTin.

(TMSA)x-Thionein was unstable and readily transferred gold to
cytosolic proteins. Even In the absence of other reagents, it
spontaneously rearranged to a rore compact structure. Radioim o-
assay (Performed by Professor Garvey, Syracuse University)
established that the aurothioneins retained their antigenicity to
native metallothioneim antibodies. (C2H5)3PAuCl reacted with excess
mtAllothionefn to displace zinc and incorporate gold, but the
tetraacetyl-l-o-.-thtoglucose analogue, (C1ll5)sPAu-SATg, did not
react.

V1
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BOLD-SERUN ALBUMIN COMPLEXES
C.F. Shaw ,I,.* N. A. Schaafier,* N. C. Carlock,* R. C. Elder,
H. K. Eitdsness,t and G. CalisW

*Departent of Chemistry, University of Wisconsin-Nilwmukee,
Mihwukee, Wisconsin, USA 53201t Oepartent of Chemistry, University of Cincinnati, Cincinnati.

hio,, USA 45221
uepartament of Chemistry, University of Neijoegen, The Netherlands

uerm albumin transports most of the extracellular gold pre-
sent in the blood. Because it is probably the most labile form of
gold in blood, the formation, structures and reactions of the com-
plexes are essential to a molecular understandtng of chrysotherapy
and the pharmcokinetics of gold drugs.

The reaction of bovine sam albumin (BSA) with sodium gold()
thiomelate (AuSTm) and the resulting complexes were examined. Sold
and [3 5S-thiomalate are incorporated into the resulting complex in
approximately 1:1 ratio. The amount of AuSTm which binds increases
with the mercaptalbumin (Alb-SH) content of the BSA preparation.
Three preparations, KM(AuSTb) n , where no-0.44, 1.30 and 2.65, were
isolated for spectroscopic characterization. The first reported
197 Au Wssbauer and also XANES and EXAFS spectra of gold-protein
complexes demonstrate their utility for elucidating the environments
of gold bound to macromolecules. The Nbssbauer spectrum of
SSA(AuSTs), so (corresponding to AlbS(AuS1%)2 O) was resolved into
two quadruole doublets, 1Sz-1.88; 0S1-6.68; 2-1.70; QS2 6.0 A/

* sec, consistent with two slightly different Au(I)S2 enviroments.
The EXAFS/XANES spectra of BSA(AuSTN)o.4Z demonstrate that gold(I)
Is coordinated by two sulfur atoms at a distanc of 228*2 pm. In
SSA(AuSin) 2 .s, the gold atoms ware in indistinguishable AuS2 co-
ordintin environmnts with em average bond distance of 230*2 pm.
The binding of AuSTs to albumin increased its electrophoretic
mobility. AuSTM did not compete with dansylmide or dansyl-
sarcosine for drg binding sites I or 11. It i proposed that $old
binds tightly to Cys-34 to foe AlbSASTm and that additional
weaker binding occurs via bridging thiamalates (e.g. AlbS(AuSm)) n
or AbSAun(ST) or by non-covalent interactions at remote sites
on 1he OtWN ]-Alb SAuSTh.

* Chvom"sphic mnd, SIP OMstudis of the reaction of Aurafe-f in (tri etspephie-2.3.4,0-eta-O-aeety1-. - tou-gl-0 -
pyranosoto-S-gold(1)) with albumin demonstrate that It binds
preferentially at Cy-34 with lOs of the acetylthioglucose moiety.
A second waker cloisS of bindift siteS my be ireset. tsPA"I
alo raits pgefeetilly at yS-3!, MWt h gold bindinf sites,
which afe altered by chromatographic separation from uineected
complex and free ¢, are also important. Further studies of
the letter 40"omds are in pogress.
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PARA- AND META-SUBSTITUTED BENZENESELENINATO

COMPLEXES OF OSMIUM(Ill) HALIDES

Fabrizia Forghieri, Gianni Graziosi, Carlo Preti and Giuseppe
Tosi

Istituto di Chimica Generale ed Inorganica, University of Modena,
41100 Modena, Italy

New complexes of osmium(li) with meta- and para-substituted
benzeneseleninic acids of the type XC6H4 SeO2 H (X- H, p-Cl,
m-Cl, p-Br, m-Br, p-Me) are reported. The compounds, of the
type Os(XC6H4 SeO2)3 , Os(XC6H4 SeO2)2 Y, Os(XC6H 4 SeO2)Y2
(Y- Cl, Br) and Os2(XC6H4 SeO2)3CI 3 , have been studied through
spectroscopic techniques (i.r., far-i.r. and electronic spectra),
magnetic susceptibility measurements, thermogravimetric studies
and conductivity measurements. The wavelengths of the principal
electronic absorption peaks have been accounted for quantitatively

.b in terms of the crystal field theory; the nephelauxetic parameter
.*. is indicative of an appreciable metal-ligand covalency.

It is worth noting that among the present complexes the highest
Dq values are related to the Os(XC6H4 SeO2)3 derivatives in
which 0806 chromophores are present; the Dq values decrease
on passing to the 1:2 and 1:1 metal:ligand molar ratio comple-
xes according to the presence of chlorine and bromine containing
chromophores.

The i.r. data point to a 0,0'-seleninato coordination for all
the complexes; in purticular the presence of three SeO bands
with the irreducible representation A2 +2E in the t.r. spectra of
the trisdertvatives suggests an octahedral configuration with D3
symmetry. The complexes of the type 0s(XC6H4 SeO2)2Y and
Os(XC6H4Se02)Y 2 (Y- Cl, Br) are polymeric octahedral with
bridging halide alms.

The magnetic moment values lie in the expected range for the
trisbenzeneseleninato derivatives, while they decrease on passing
to halo-complexes.

The results will be discussed in detail and the stereochemistri-
es of the complexes are related to the experimental data.
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PREPARATION AND SPECTROSCOPIC CHARACTERIZATION OP THE
PURE BONDISOMERS [0SCI5 (NCS)]

12  AND [OsCl5(SCN))
2 "

Wilhelm Preetz and Udo Horns
lInstitut fur Anorganische Chemie der Universitilt,

i -ul , |, .mD-2300 Kiel, Olshausenstr, 40

The oxidation of [OSc15 1]
2- With (SCN)2 in CH2Cl2

yields the bondisomers [OsCl5 (NCS)]2 and[OsCl5(SCN) 2-

which are isolated as pure compounds by ion exchange

chromatography on DEAR-cellulose. Only the salts of the
N-isomer show significant shifts in the vibrational and
electronic spectra caused by polarization of the terai-

S nal S depending on the size of the cations and the po-
larity of the solvents. In the IR- and Raman spectra

V CN(8)' iCS(N) and 6NC8 are found at higher wavenumbers
than VCN(N). ICS(S) and ISCN . In the optical spectrm

of the red (OsC 5 (SCN)]2" the charge-trnsfr S4Os is
nearly constant at 538 mm, but the N4Os transition of
the yellow to violet coloured N-isomer shifts from

480 na in organic solvents or in presence of large
alkylammonium cations to 516 m in aquo *o solution
and to 544 Im in the olid C-salt. The aptlaal elec-

tronegativities are calculated to xopt(-SCN) a 2,6 aid

xopt(-NCs) - 2,6-2,8. According to spin-orbit coupliag
and to lowered symestry (C4v) the splitted intracmt-
figurational transitions are observed at IOK as week
peaks in the 9egions 600, 1000 and 2000 a. The 0-0
transitions are calculated frog the vibatl mal tine-
structure. The lowest level of both isomes is coatiw-
ed by peaks in the electronic reamm spectra. Vwith the

parameters (osV) . 3200 m " Mad (-CX) a 316 cm"5

or 2(-1CS) - 208 coi 1 there Is a good fit of calcula-
ted and experimental data, resulting n the aqhenlVA3M.

tic siest P'cl'W/X g> ' z.
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R NCD SPUCDOBCOPI - A POWURMT OOL OM UCIDATING T13
BLETUOPIC MTUCTIJEE OF 03 ANO-11-ILWOMI COEPOUDM

lianna-Diete, Aubewgew
last itat fir Anorgamiso und Asetwaadto Chaste der Vaverai-
tit Uamburg, nartin-LatheeKing-Plats 6, D-2000 Ramburg 13,
Federal Republic of Oermany

Nlorma M. Sdolstelm

m~aterials and Noleulaw 2Ha.wh Diviio, Lawrence Brkaoy
Laboratory, Berkeley, California, 94?2O =SA

Organmotllie omplexes of the f-.leate dea' t crystal-
ist Into single crystal* which ae osubl, for optical,

measureents. Therefore they am oaly bostudied in solton
and the additional information obtained fron polarized opti-
oal single crystal usamaween~ts is missing. In oelutisa corn-
parable Informatio my be obtained by perfowmiag mgnetic
soloular diobrotms (NOD) measuvementa.

By studying the Web end absorption spectra of addeets af
rare earth trioeoopentad15aide (a Cptlaoadd; In a Pr,, WA;
add a sthylttrahydrefursa, oycbehemyl.eyaui4,) disolved
is mthyltetreoydwtrw a *later" of Sewlyeyeloheeaal
toluene at 30M, 90 wAd 30 IK, reepee tivoie) many trasitions
could be asuigned. Asasiag an effective arystal. field of C 3symetry see4 agreemeet betveet saloulAt#d and emportmstal"
crystal field splittig pattetee of the abovo-stesed oe*-
pounds *ould be achieved by fitting the appropriate parameter
act.

On the bais of the calculated olgaueetore the expert-
meatalli detorstmad tempierature depeadews of the pare-
ina.etic seewseIblity &at the ttmperstnre "d~4e of the
Imtropie Shif ts of some, protoe. of the beq1.eyae
Aiug of 0 9090 O " aft 3C. *Mai sud

4 lPI 4r rospos ve..,

k.4 A e~ Aqw~ uie otbf the Deeseesbne
ueiumbsf tofe himemlt usa research ssieaeMii at the

ofU. AmrySes " f isSlsoChemical
Coftract s t Nea. Ier eine

Te,..*.I VO 0 S as

imp
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DiVALINT MAL ION - 31"MP DIMINPAC Ms IN
AQUMS SMOAlONS AT 3MC

tMoeta AL R ra% Navik A. Ftridt. end Noble U. Behr*

Depewtment of Chemisatry. Faculty of Saieo. Near CILy Cairo. and jrgyp-
tian Institute of Petroleum Ilsmeaaoh. NMar Cit. Mols, gy

The moleular herge-itraner couiltee between I.X and 4.4-
bipyridine. as donors end bivelwat metal ions as V-aooeptore have been
Investlgated In aqueous solutla k Meuiements e aaried out at 25C
in different lonic strength.. The leotronio absorpt~n spectra is ceried
out at n-260 am with It bipyridlas end A.8M so wth 44 bkptwtdIne.

The experimental couditism oe cerled eut in suob a way to eamume
1:1 omy lex between the bveleat metal tome I* end the two types of biy-
ridines. In amae of 3. bipyrtline the bond at M0 am ws plit into two
bonds am addition of th , eas blek et teal s. end the bond
itself shifted to a longer wavelength (MIO amn). Hoveer. in eame of 44

I bipyridine no split is ebeed practially the Am has not changed.
Stability constanta with 44 blpyridine loonwer ea generally higher than

• "thee with U'ler.

Comparison of the resalt far 4.' b~pyridwin to that of 2X Isomer are
dboussed in term of thes truoature of saab Nsad'.

1. iamrs. U.N.. and N.M. ir, duU. va & a. awigw js A*s". 14.i-u, 1003.

*31
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STRUCTURE An MICTOI C PUROPST3NS OF (IBzZTLIUEAC TOUE)e(C* 2 L
COIWLE3S WIT L-CO, UM M ?UORUIhS AND UWIIAZY ?IPTItS.

Eduardo J.S. Vichia Fred T Fujivars, Edisn Stoin Vania N. No-
guetra', Assi V. Benedetti and Eliss 9. Saitovich.

ainstituto do Qutica-UNCAJW, Compinss - SP - Brasil.
blustitutdo Qusltica-MSP, Araraquara - SP - Brasil.

cContra Brailoiro do Pesquias 1'sica-CPq, Rio do Janairo - IJ -

Irmil.

The structure and the electronic affects in the title com-
plers were studied by 1 3C No and Mbssbauor spectroscoples, and
by olsictrochmical techniques. The X-ray crystal structures of the
cemlexs with lont and iPbM , previomely reported1 , show that
the ft atom adopts a distorted aCtahodral coordinated geometry in
which three of the sites we occupied by the beanylideneetome,
BOA.

The 'Sc resommues of the CO igands show that, entrary to
the tricarboayl derivative, the co"leme centaining phosphorus
ligands are not fluxional. This is attributed to an Increase in
the "six coordinated character"2 due to an increase in the -back
donation from the filled aetal d orbitals (or hybrid orbital.) to
the LM of BDA, induced by thoa better a-electron donor and poorer
" -acceptor phosphorus ligands, compared to CO. This hypothesis is
supported by the uiesbamor results.

The 13C resonances of coordinated RUA shows a very larse
upfield shift of the carbons directly bonded to iron, as expected
on the basis of the electron-donor nature of the 10(CO) L moieties.
This alectron-donor capacity increases with the basiciti of L as
shown by the electrochmical results. A linear correlation w
observed bateen the ratio 4C torninall6c central of the hetoro-
diego function of coordinated 3A and the Tolmen electronic
paraer3, v, of the phosphorus ligands. Correlations were also
observed between isomer shifts, a. quadrupole splitings, Mq, iron
oidation potentials sad cmdcal shifts, SC.

• -The results are interpreted an the basis of a beding
sebe in which the coeordltod IA eats as a "sink" for the ea-
tive Chare flaoed in the iron atom by the psporu liandsVia

The authors t ak C q snd 7AMW foe financial support.

- .1.5. Vibi, 1r.a. aitihy andS MAD Fartlin, 3. Orsomt.
am. it"6, 00.

* ~2 - L. bmaeaky ad' J. Takaos, Ini. mOm. 1*76, 3,140.

- C.A. Telmm, Om. Am. 1977, 7, 313.
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COPPER( II) CHLORIDE COMPLEXES WITH lOSS 2-CA' -X2THYL-2#
-PYRIDYL AND 4'-SSTHYL-2' (038' )-QUIM0LYL)q=_X-AZOLzs

0. Devoto
Cattedra di Chimica A, FacoltA di Medicine. Univerith di Cagliari,
09100 Cagliari, Italy
M. Nassacesi, G. Ponticelli
Intituto di Chimica Generale, Finica e Analitica, UniversitA di Ca-

V gliari, 09100 Cagliari, Italy
0. Nicer* and P. Piu
Istituto di Chimica Generale a Xnorgaw1oa. Universith di Sasar,
07100 Sasar, Italy.

In the course of a systematic study on the coordination propel:
ties of some bonz-X-asole (X a NH, 0 and 8) derivatives we have pro-
pared and characterized the copiper( II) complex*@ of the following
Uiganda:

9 X - NKl .pbi

x - 8, mpbt
X - 0, mpbo

Compounds of formula CuLCl have bown obtained. ~do.spectral
* data indicate bideatate* 3-bnd 'LiA"Me OWi terminal mWalang

bonds. thO cmplexes Coli (L a mpbt, a** andi sb) In a so
lutist and ealf.taft. Jop dtehdral 00 Cl clweaspho-
re, wohessg Cu(mb)@l has a flattemad tetli~idl Ise6 a7 so
shown by electronic ;Wiesvr spectra. ftwoisomerio (yolinu MA
gree ) compounds of Stoioistry CU(061i)CS hay, beam "bso to I-

a" tt usted that beth iawlv. *"u x ai " **fts.
butUtW a .go to the d~ft of qpfbj.J~b 5

cal of ftVWoeeEMo ehM!60 t,v USa bean &Uo. ab ta. FUN4s
ble Staust*u. for tIM* omoasWd to bfth oslatia WAn the nelid s
ft a" Pyenomad an Owe bee of t* speetmol maslft.

A3'
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THEWAL ANALYSIS AMI VZOATIONAL SPBCMB

Of SONS COBALT - PYhXD!1N OLWL

P. Verhoeven and D.A. Thornton

University of Cape Town, Dept. at Inorganic Chmistry.
Rongabosch 7700. Cape Town, South-Africa

R. Hofmans and R..j..DessZ

Universiteit Aatwerpen (RUCA), Lab. Anorgaischo Scheikunde,

Groeenorgerlai 171, 12020 Antwerpen, Belgium

The thermal properties of a wmiber of mionomeric tetrahedral
and polymeric octahedral Cobalt complemes 111th general formuaI
CoL, (L - pyridine or substitted pyridine; X rs Cl or Sr) were
invetigated. The thernsiorarinetrie ('10) ad Differenmaa Scanning
Calorimetric (DSc) results arc related to the position of the
ntal - ligad stretching vibrations.

GnrlDecomposition Scham.

A'CoL 2X2  -dwCoij, 13X2 + 1/3 L (Is)

S. COL,, 32  o 4 1/3 L (2a)
Co-C CoL2&3 2 +13L (.

C*L2 /3X2  - oL1 13 Z2* 13 L (2b)

COL 1 /3 X2 -0- COX2  + 1/3 L (2c)

Where 1 and 2 imAaieste the lose of the first and &e*oad pyridine
ligwan (L) respectively and a b man a indicate the partial
decomositiolm of the 14LgAn.

los' some car#eaes watiosw a b ad c occur simIntaneoua3y
vitbwat ffsmution of stble iutemmsdlates. AmW the stable itter-

lei aeiffrre" speetwa miserly indimet. that Oc=i, ftUV1i2an= "aL ~ sPol . m e hao e ami te Ib
betven of at=* resuting ist %be toratioa at dombl. and

triple la".
ft.j~wq with I I sais s DO-py sad 4' LU-S hawfing

a s ft* U .wmi"n *ttee an the 06-E(pg) boal awe mo~e
sable Ua 00"e with uigasi hawifg 41elat""~Accptet pret le

such as I C-, sad, Sk-W. A awlatis a"* be Sofe betmeen the
beat of d~swpusiftm(a ) end the ON~ ite ~wtr
of mhw e3si satan.e 00"e" O0.6% ~s~e wit L 3 U-M or
3 ff A 11Cl 4r .

SI41
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MOTAKWAWy (BOI3ONIO MBOB- UMDO- AND
VIDPATIONAD) WA-DKI 5Nf Sian, cuT

8,1. VORko and Y.A. bsfurenko
Institute of Generul end Inoiganic Cheistry, Mrz. 581
AoadoW of Sciences, 252601Kiev, UMI

Ths investigation of metal oomplazss in the gas
phase is a new end U~oztant stage In the chemistz Of
coordination compounds due to Ubs possibility to oftain
Infostion on the strmrture mndproeties of indivi-
dual molecoules under aonditioms wih() are not *oap-
liaeted by additional inter~actions of condensedpbs

and (2) erniv t a a nwt the data oF
qvan mchmioal clu

Th. uase of a ooqplex of sp otrosoopic methods:

MR&.. lowd sto in Asopie t st o
sufficient volatile 4o' tjzmlA =stable 3d-mceal
jA -fketo~sG in 4se-eelt-gIZ-olid phase
Systems.

The IN, electrouic and MR~oa Vaken, for the
first time, aat 291=6 data'~e allowed us to

A o~~haroee he stiu~uz ozt oIe in the indivi-
dual alkte (vapcur 0h& to* sua e the SO"e of
intio Ucular intraction In, the ondesed state
(molten, end solid phass) to doteimle stability and
the pathway of dissociatfon and frapmenation with

A-.tuetozAte (pentedicustes-20 , i. 1 0 1-ttifluoro-4
11,1, ,,,bzturpnaeiomats- ; 1,1,,2,4, 3-ep .uozch=Vtmaicates4 .6 sa o f capemxso
cbro" ifll) ,famse(II), ivou(II andni),

noalt() niok jI) co~w fl) oh ffet of the
nature ot 4be m7:at1 em& -mbetiftuats in diketonste,
additionally coovdinated donor molecules and phase
tranitions on the stracture and stability of ocaplexas
is discussed.

:'4.
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Pow Media for -IUMMIrobG&Ia Uretigstieee

laen M. Dead

Division of Chealoal and Physeoal Sclemoss,

Deakin IValvewalty, 3317 'Victoria, Australia.

Abstract

gloctvrehe.Lol teehe4.s, such a voltaimtwy W as.m

Widlysd to steiy rmatiem amokmes is Isorpami. ohsatqy.

In aswaulsm to spectrems, thin aon still man livitatins

9 ~With newest to tUs teMPeV8*me "AGO, 6019eate Gmd flexMIiitY.

ftestly. amw tooeMtee bane" as platte miea'eloetwed. b*w

enale tas electrolyte to be .iMAated Aa *oma* sleste seek

f .* an aestemitaile, benseas me ~bwnte o eletrais

also all" the Pessibility for wadertaftng muesante in well

low teertwo glams. mew Imstsnmtal notbods on*"" Vita

twee etwes ale, otter Possibilities for indestam"a

voltuis wa mate In bpdsaees. Mws eliiA~tion of

elsielyt sed Use moo mna ot esbete allows *Wmtmtiol

s$11saft of olee8treis -vai 6 daOta ow be =we e"Al

eseiwth eta. tedimes of Sbelel eeeseat. l a

&M$SAMitl o s"dl *""Is sfth ow eehetmAss, emw*"s vt

0o06"twd peessOf *SbNW% *me"md. eswdioatfm *"@mDW

end a Wag a o egmemtellio fnt maw am ""a Sw Ieletuse

M~e.1nt1..will be dismisedi.
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INFLUENCE OF Cl ON RATE AND N SCUAISH OF THE ELECTRODE

REACTIONS Cu(I)/Cu(Hg) AND 11(Il)/Hg IN DD4ETHrLSULFOXIDE
OR ACZTOMITRILE SOLUTIONS

Sture Fronmus and Carl Lannart Johausson

Inorganic Chemistry 1, Chemical Canter, University of Lund,
P.O.Box 740, S-220 07 Lund, Sweden

The electrode reactions have been studied at the equilibrium
potential by the faradaic impedance method and a cyclic current-
step method. In the NSO solutions the supporting electrolyte was
1 H NR1 ClO, whereas in AN it was 0.1 K (C2Hs)INClO4. Double-layer
data have been obtained from electrocapillary measurements.

In DM80 and AN Cu* can exist as the solvated ion, because its
disproportionation constant is much lower than in water. In the
850 solutiona kinetic measurements could be performed onl? at
ICI-) > 15 ON, and the rate law obtained indicates that Cu and
the binucloar complexes Cu 2 C12 and Cu2CIl predominate as oxidants
in the ion-transfer step Cu(I) * e : Cu(Hg). On the other hand,
the mononuclear oplexea. that are the main Cu(I) species in the
solutions used, do not take part detectably. This result can
correlated to the negative 6l9-values at the foration of CuCI _3
(j - I and 2), as a participation of these complexes would inv1lve
breaking of fairly strong Cu(1)-CI bonds.

The results from maurements on AN solutions at JCU") - I am/
show that Cu as well as the complexes Cu1 and CuCl contributef to the ion-transfer, and there is a large increase in the rate
constant of the electrode reaction on formation of CuCl. This
effect can primarily be correlated to the large and positive Ale
rnd AS° , accompanying this complex formation and indicating a pro-
nounced decrese in the inner-spbere solvation1 . Ligani brdging at
the electrode via the coordinated C1" could also contribute to the
high rate consanst.

From the rate low obtained in the kinetic masremente on the
ft(II)/U8 electrode reitti in LIg 0 t lstioes it tes be coeluoded
that the reaction proceeds step-wise with a(IZ) + " UC() as41

the rate-coutrolling at .p Tt solvated-g " IAd H&J* as well as
the coplees U gIlJ (J - 1-4) and the dinuclear Hg CIS* take
part il the ovetall chirt tra fer. The . te oatuic of the step
RgCIjJ/ 8 (I) (j - 0-4) increases with the mer of Cl" coordi-
naat. The priftry ,ea6 of tho l"e iaeras oa fomtlok of
RgCl most probably is a change from octahedral to tetrahedral

-- cootdinatI , and -the furtbt ferves. tot j . I sen be terft-
laced to the steady leogthenma of t Ug(Ii)-CI bomd.

1. S. Tronm-.. C.L, Jobateom eM B. Palm. J. glactromal.
che. 1976, U, 1.

2. 1. Perses mnd J. Nah, To be p*blsbed.
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SYAND*M UCIW 0 IS at OM 331AMMSW of E.TD-ALUCI

.J.ILJ. Sabmits P.J. Kanan, J.G. va der LUi.n ad

&PBAUt at fIiowgmai ohmistI7, Uniwwmity of Iijumgaf,
"Orocoiv'.16, 6525 0 1ijusaft, %au yth"4aas.

An WIutzuiig ffstar of this clan at oompeuw is the mftaw of
delmliedor s aleottanie4. Vith rsect to th s tuied.

*b reuwkk o ~# *be yelams wqleueu +sa

"~s - pypmuam %W a 2v21-binvidiss.

Us determined 68 hetwd1 ttief step iof the

to=m at the relabod~ nooa 1asnh(cc8q)]

4"ma from he tewastutwe Or pumias teman in a
nm-iothzml.*42 aocuodift to Weaver wbo abdied ibis to be &f ra"Ib. boas.* w4IMy Ptetialswa taken as U *
(U Uas~) asme IW 4W410 OIUitumt 7 IMMAS zsvOAibl OWIi

t~e in the tampaxotuw imap -200 ft*300 C in otone solu-

a Too, ]U..I Ows# LiJ.; ft., &L.1 Ypa* F.D.; Waamr, N..

'hbl. tum4w UMation &ArWag (aso) in Mawr

ft(sv (eu) 24+ 2 1414 18

I 6~3+/* s)/644

2*/sm1+~ 14 1 1% i
IT~~3 t0i is~ 1

ft M 0V jt at.. *))9t4 V o 14 e
pom theme ow" III Ii ul~~s htte.m

a~gh~g b~ie~m. eapmtene
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D.M.E. BEHAVIOUR OF NICKEL(II)-E IBYLENEDIME NE-ANINO ACID
TERNAR[ SYSTEMS

Anita Rani Aggarwal, Krishna B. Pandeya and I. P. Singb

Department of Chemistry, Uiversity of Delhi, Delhi, INDIA

We report here the results of polarographic investigations on
nickel(Il)-ethylenediamine-amino acid ternary systems with four
amino acids, viz., glycine, a-alanine, 0-alanine and vilins. Fixed
concentrations of nickel(II) (M.UMZ) and amino-acids ('.3mn) were
used and ethylenediaine concentration was varied from 0.0716 to
0.716mM. The studies were med. at constant temperature (303k),
constant pH (8.0) and constant ionic strength (0.3M RNO) . with
0.005% gelatin solution as maxims suppressor. The reduction is
irreversible and diffusion controlled throughout. Transfer
coefficient (a) and formal rate constant (k~f,h) have been
evaluated by Oldham and Parry methodf. Saes results are pre-
sented in the Table below.

e[n] D' x lO kf h "

x10 4 H (v) (ca/sc') (cnsec) (v)

(a) Glycine (2.95mM)

0.716 1.2995 0.8299 1.56 1.S4x102 0.5392
7.160 1.2296 0.9500 1.05 9. X10'2  0.5641

(b) *-alanina (2.82W4)

0.716 1.1708 0.7739 1.47 7.05x10 16 0.4530
7.160 1.1092 0.9540 1.20 8.40xi0 18  0.521

(c) -alaniae 1.06 ) M

0.716 1.5030 @.,10 1.45 4.561o-13 0.3585
7.160 0.9641 0.6404 1.32 1.53xi10-1 0.4273

(d) vline (2.990

0.716 1.90m6 0A21 0.93 8.24xO 17 0.4131
7.160 1.0434 0,9384 0.96 9.70X10 !  0.4921

The te"id n . Ggi md kef,* t AM 4aftaae a vlft the reTletiv 1

• std~l/ty A'I ofility -VttU C*eieese so explgat. tfrm tl

1. I.ameft ans d .lums. "It-A 1 , 6......i

. ._ .-

" # ; .
nVll I*



Wa32-4

ZL3CT3OCt=aCAL 8TUDIES OF NEAL-MAL
e OMUDRD (P)I•-No(CO) 3 Cp POSPUTRINS

P. Cocolios8 , O.Vittori , C. uolob, i. Gullardb and K.M. rAdish

aDepartment of Chemistry, U Lvetsity of gosatoo, TX 77004 USA

b Laboratole do Synthese et d'1lectroeysthbse Orlnomtallique
asscis Ou CUR (1LA3), peftite do* Scinces " abril", 6, Id.

Gabriel 21100 Dijon FIANCK

The titled I um(II) porphyris; 1
, where 7 a tetrapbaeyl or

octethylpotpyin containing a binuclear framevork ars, studied in
bensoaitrtle and mthyl... chloride, 0.1 M T31, uitg variable
temperature cyclic voltmetry.

Both coiplees undergo two single electroa reduetions and
one two electron oldetion. At fast scan rate* (-0.100 Vie) the
first reduction is reversible at all teuperaturee. At seen rates
<0.100 V/s the electron transfer ts followed by a rapid chemical
reaction characterized by elimination of the (CO)CI Balon.
A similar process.occurs upon a dition of a second electron. The
produced [(P)1n and [(P)I•] 4 species are in equiltbrim with
the elactrogeoersted (dimaric) monoanion and diasios. Lowering

. the temperturet results In a higher stabilitatin of the starting

complex. The generated ECp(CO)43 anion i oxidised at -0.06 V
yielding the correspo ding radial which d1arissets to rise to
the stable tCP(CO)3oet2 derivative.

• : The two eletron oxidatin of (?)Xv-Mo(CO)3Cp occurs at

about a0d80 v a Irreversibly edy to fomatin of [(P)euraend
oCp(eO)ri . (IC powphyr slee.the is associated with a pesch-
2orsto n nd undergoes three additional oxidative quasirevers-
Ibis Woetrom ttm L evidenced by a stdy of ctimpe(1)I"CIO A derivatives, MWe [€(CD)30br catis is reduced at -0.40V
toelding th corsondtig radial which rpidly roeto to give the

[Cp(CO)30o]2 diner. IMe behavior of the sltrossewted molybdenum
n and cation am af "sd by cyclic voltamtrIc measurements

. of commercil [¢O(€O)I1f] 2 000190 The oveall electro trafer
Sreaction of the titledi copwh to vmrised In the schame below.

amem

I. P. COC01100, C. usia. and 1. 6ilavd, I. OreAaut, Ct.,

. ..... at lm. cr ,
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ELECTRON TRANSFER PATHWAY IN LECTROCHEDICAL REACTIONS OF CIS-DIOXO

AND BISPEROXO-HOLYBDNUN (VI) AND OXO-NOLYBDErNUM (IV), (V)

Tadeusz Malinski and Karl N. Kadish

Oakland Universityl Rochester, Michigan 48063 and
University of Houston, Houston, Texas 77007, U.S.A.

The electrochemical reduction and oxidation of (5, 10, 15, 20-
teraphenylporphinato) cis-dioxo- and bisperoxo-solybdenum (VI) and
ozo-molybdenum (IV). (V), was Investigated. These complexes were
studied In dichloramethane solution containing either T]AP or TRAC1
a supporting electrolyte by dc polaragraphy, cyclic voltaumetry,
coulometry and controlled potential electrolysis. 1SR and spectro-
electrochmical techniques were used for investigating the products
of each electron transfer reaction. The electron transfer pathway
for oxidation and reduction of the No (IV), (V) and (VI) species
is shown in the following scheme.

~M

'1"__________ -__" 00
p IIL

1V 04 
-2X -C'0 4-, , O H .. ... C H 30 . .

2V P$OTENTIA VOLTS vs.$CE

3
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ILRTRCU(IALSTUDES OW
MULTIELECTUON TRANSFER IN POLYNUCLEAE COHPLES

Richard L. Lintv~dt end Barry A Schoenfelner
Wayne State University. 123 Chemistry, Detroit, Mich.. 48202, USA

The potential capability of polynuclear metal complexes to
transfer two or mre electrons at cloely spaced potentials makes
them attractive candidates for reagents and/or catalysts In a
variety of reactions involving small molecules. In previous studies
we have discussed the fact that several binuclear Cu(il) 1,3,5-
triketonates euid their diamine Schiff-bases exhibit cyclic volt mo-
metry consistent with two reversible. sequential one-electron,
transfers at very nearly-the same potentials In the presence of
exe sses of small cations such. as NaO and Li4 . 1,2 in the absence
of suc cations. ass-electron reversible CV behavior is observed.
These studies have been carried out wit% a hanging mercury drop
electrode (USER) in dimethyl formemide. These conclusions have
been substantiated by determining current functions from simula-
tions of CV waves in the scan ran"e 0.020 to 50.00 V/sec. On this
basis. the difference In potential for the sequential one-electron

sesin the presence of HaO io an the order of 10-506V1 This is
Isioof the fact that magntic studios show that the two Cs(II)

ions are strongly Interacting. I.e. the compounds are nearly dia-
magnetic at room temperature.

These system have also been Investigated by chronoamperometry
* which can be used to quantify kinetic phemommna In electrochemical

reactions. For time lae than 1 sec..* after a potntial step to
well beyond 10, a MOB3 appears s a plaear electrode. The Cottrell
equation holds for a nob-kinetically complicated system. Par two
electron systems thet follow the VC2 Mmhnim:

theni(t) - 'FA: Wj~ (2 - e-kt)

Currest-time date for these bimmelear copime has bow fit to
this function Using a nee-Unset leet squares prowrm

Sthe Cuill) tulksemeft and kthiff-hee sempises embibit, simple
Cottrell equation currents with 6A- in the oseme of small Cations
like Mea or Ui4. When small catises ame Astreusd m ICPto behavior
is oberved. At short time (02-4 sme) the ebseved msat ee-
poods to a We reductiem. however, at 1mng time (iA6M -0e the
curnt Is eatly rweaethe welme abeewed s the abeme of small

*at fms woe the value e01 k dgsde ft %U& etift Is Wsed.
WOppwtwoa* thlateemaing ebmadal usem:1amm is 06e M

mechanism is related to smell eatien sesitsaft with the eiYAU
redam" pemplem. 000. "" 1it~ aggiqetly "ea"" to tbe am
redmm VeteegIa biim very imaia. J10 SOO~eMe sesoos*a
treatment of bis (l,3,5-trietemete) dT~a~s(tI) eNWMplm will
be diseuguas*

2. Uetydt 14... lmgI 0., Usemaems B
9A*hiA"s to apper Jan. 19%4. .. +'- *

3
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IVmQPDCZAR PORPUTUZE CaWULK
C. Michael Elliotte, R.. Krebs, sad 3.3. Artte
Colorado State University, Departmnt of Chemistry,
Fort Collins, Colorado 0523

The speia reactIvity exhibited by any catalysts, ranging
from mt*11000msyaes to supported betergemeous metal catalysts. has
bees attributed to the ability of substrate to staeltnsosly
interact with multiple transition metal sites. Studying discrete
hetero- and hamodiucleer metal toomplamee provides a asens to probe
bow metal sites, witin such emylee, inteeat with each other
sad with substrate Molecules.

is a liad capable of binding two metals, In square-plaer coordi-

Metal compleis of1, bove bows thwe subjet of soerai reports,
thee are of interest 1em1sg of,9 sasom other " , thipto-

tialutiityas "oes for cytoobreme aeoxidege.

f rtrwtransition metal have *Aua coordination, spectral,
and radox properties oekesspara* ts smaogaus Obio aie-
toeraphtl-- pb I aomylase. Won eamPM, the WADJ eeVlM,
of I inhibits WSWZU amwn "Ats"n .otaots (t ot at varlaty Of

Ugand) thee ora mWm oudorw at mesatud Large thaw for the

The ausmIseat, *AM*, and ft/00 o re t Maby to
p 0sse ON preette of tatacit.

Use results of elgwhosL sa" apeS"r st"Aie cc, tes
hetredepsa. potpbriu wMl-b. prsesed lq akg i.

comsidetags 09 -theor meiliy Os Almetred. hemd -qeede
fled 6104tr"10 osism.

2. C.M. Ell oi t- g-. Ift, st g -M . , 31 (]LOW *
2. C.N. - L Iwebs. ' A& WA.m. M AO J

.4tg*
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CORUEATIONS DEThIEN CRAMG TRAISME 3333013 AND
KLECTROCH3MICLL 13001 COUPLES

Elaine 3. Dodsvorth, haca-Aki H&#a and A...1J6±!s

York University , Downsview (Toronto), Ontario, Canada "341
IP3
--------------------------------------- -

Charge transfer transitions oecur gonerI~y between a
orbital loooliaed mainly on the metal, and an orbital
looslisedr mainly *fMmW Ittgast. These orbital eneiPgi*s
*on often be probed by ele*%rqohox~srtry6 Irt J# Vossible
to establish relationships between *ec~trooheioal redox
potentials and eptitail itgand to, metal (LNCT) br *e"#I to
ligand cha ,rge transfer, ($16C) $ransltion *aoewplea. The
redox couples iftvolie equilibria between the salvated
ground statt3 of different eti*WaionS. optiet
transitions Involve Frsmok'.Cowdon qxroted tates whieab may
be stabillied or destabilisedr by salvation. and may also
be vibratieall1 aelot",. cor'relation between toES
potentialks ,and optlosal tranoltion ..*nargiOs provirdes a
means of priobing Inner sphere Peorganisational energies

ons*t *r-ai PROP*, alei,~ tg ~~~~~A eoollent aorreloten betvqueeeOOSioyaie
LNCT dotieal e"orgies and PadoS dqldaples,. was PepOrted' ~in 4
airousstaneas where- the oftteoa of -bath df tereetial

salvaionand vibrokloqal oxoitotion aoro minimal. Systppas
4 wherC ~~'*ties* effeetis riont 61iimltllnw presnt.

TSo .tCO) 5C&pZj (gPz -a bi- .aie Systemn eshiiis% twofstrongly sal!ttmeroata. MICT bonds. tn addition to
*ezplorift 6O4(iiio biwben~ 'trha *LC? transition

energies mmd waeitous vlveat ,acftin*ra* the O~idtLan mad
red"6lee 0eotroobamisal, potentials were ree"GOrid In a

reee ~V#t t wily "111114 Veatitty.
The e"Stool %reasitien shifts AM btjghmp *bWarty wth

im~r~tsg*el~ 'y f tie' ey$unt pI11in01, the
difforeoe b"VwoU * 1 .,4ti4 Oi 441Siti and
red&eetO.Ew mt At t the gMW@#LM & ge.aftwullp

esettod MeT aa weoab4 -ow.4- a qeenabd6A$he 4&0e16
Nonet ebmtas at#*. Vote$ for thes inor *", PWt*r

LL'pt~~ 4 ~~t

4,4W

lip OW~t +.

.,}40 a t,.

- -. .1.
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TU AENOU !BANWZ P3&0!10 IN 53ROSMU~u
F013 OOO3DI5LTMO ONFOW=D

LIOaN 0. IMMUM and OLga Tu. Ieiglaa
1484A Mtate lYanOY-IUi Universi~ty, Kazan, USSR

2he electrode lesations of the Iner't moel (OU,31)
chaetato now Ovesilo remewes "et" to a-diustowee:
fluorilnated B-~oue, 2- hoe aaie, monotbio-2-
diketanee are somised. !he ahelatoe we"' abolim to
Underip ofte-electron reversible r'eduction in 35 by d.o.
as**, cy610ic, Gommtated polezogzeWhan eM .US. -T
ines of reverible etege repreent theI-- therm odi
onee, i.e. fte iee ot the 113 at the omplees.

The reduction of the fluorinated A-ketolaates
004=4e at owe positive potentials tham fthet of Owe 11-
"en" bearing protan Instead of msl N/2 diVem41ag
both an the nature of the ceuntral Ion =4 the ligm
Structare. xJ/ of tUe Complees oevela with e
constats for I loated In Mar-poeitum of a"e hasene
ring of te I Ssm., Ar -Talle" tr the oemple~e wle

- ieeelow mu thee for the Ugamd, with use *eiMey* be.
Ing caused byp the decrease of the WO semstIvit to

M40a, dow 1% uc"iwd electro In the ""a-
ticst 10060t as nickel -mtemiee e mmU"4-

* dihetomato Ialted. on nAt*4 Am. WDe se.~etiT of
311UlMu~e and the donewom effect wue fteft

Ges-leot9 NOWSWU0iW wemustlo both et MAhsl

* " o ~ 4 M 1 h & I " ~ .* ..... --------. .

ziga te4M USAaA
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ACTIVATICE OF ChUCK DKUI KT ITAL WiNU

Donald J. Dareambourg

Departmnt of Oieadstwy, fTam. AM University, Colleg Statio.,
Teams 77643, VUA

TMe IMOett Of CO2 into U-I ash WC bonds to afford usaello-
f oTMt.. Or intaloc&VboxYlates repreents potatia eteps in cata.

li Cydles of the reduction of carbon diahida. We repor bftvia
on the uschalatic, aspect& of the C-a and c-C bond farming Vr, ..
as Involving CO2 mediated by anionic groep Gb tanitiLOs natal

Obemvtlome on the latiinte detaila of CO2 inrtilm ie
CIWCO)i to OMWeat. COCV(CO)i ae comafatest with a conserted
(I&) uselhmiam. The reaction was found to be first order In beth
NOWa substrafe and carbon dieuide. is addittes, the ectivatias

gnawUS),, aa~es diouide Insertion is not retarded by the presene
of carbon mauide.

A aigsiflmt aCCelRatio of C%~ Iertion wa noted In the
preence of alkeli msel coaaterlisoeahic we, to meutralise the
beldep Of Smoatiwe thasge am the 4sastpt eati~ylate ligand.
&eet$ms "use"met 90 tdel 002 S*Mteveie Proo , I.*- lhel411 t

(~8 Oal t aelfd diPlaat at the carbomlate ligmad by chher mulse-f ~ ~ Pbf 4J4- philesS (eg qai .will be disamsend.

Subt$0mtap the metal causer by phapaudmm lIems
a- "Oldme s shef asate E la artlas iste the
stal-coo" bawL mew r e i m PS~ aepa e
ties Wilk 0 to nfe ttoooqA ad

- -- r m -$"a On &;L bon ftOn

ti.dwtsi amwse C

j~" M.W uJ~
+sepems, pu$i ~a~3

lot S L w U6 U 5U emS gur
se uAwiM bmlse wm bu mmamm mu.ha

P E " I . s A -. C

4. '4 r4-iA
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VIA5 C ACVT¥ONE OF M"L NGIWQLIS IN O4ZLY8

I.Dwarmker &M JM Le
Instituto of Chemsemtr, 277028 Unkmov, Gromla 3,58

the vibronio t ooft ohaestol activation by oor-
dination 1n the 6lematew act of catauyls is based on
the concept of vlbrolio interaction 4alIaltely inol d-

ing, by zoanm of orbital vibionic constants# the detsi-
led Influence of cheages in the electronic sbell on the
uclear fronmork resulting in a chafte of the tivati-

on enern of chemical reactions with the coovdieated nO-
lecule I Zn the memlefiriical version the min par&-
metems of the teory are the omhae of the freqiuia of
vibrations and interatomic Ii stanoes (by coordination) in

9 the direction, of the reaction path directly coupled to
the chafges of the eel*eooeio SO poulstiea nmbIers (ow-

*..- bital charge traefe0a)J.15 the eaO of diateei OW loca-
Used double bound& (mr, la olefiam) a oae'Iarineterw
version of the theory was worked out, tide parametez be-
In the ohmogs of Me t&eq*&o* of streaking vibrations.

7P X2 100 3D, 020 W~ %Vg4  0 OA S ml s ocoadin-
te to mem and peolomeleo o. Iem end to solid at*

surfabos Ue vet iesto pusoeAwe mw - OS*04 out,
sad Vlb..mi. oaagto0Mts eaMWa ehOMe twanetft Wt We-

tS 14kAb tUse aeleee &W to eio tdlaa mom
ealeulted. seee vomits we I& direot or lhdlLeet ag-

.oeist w i et, al k *e and eUN& to pretiot, at
leest qWm.1tmt4ved " as IM UsaateIlythe emeeted

sat Ve es-e t 4 1

Iltsesum aft Ii em II eW, PlIn ""WO am Yofk,

,%' 44'.,e-

14.



W&33-2

MOUMSIO AND M!1Y??T OW (O0)4FO22U in TIR CaS NOR.
muLcaTIow MR! TU 7(0A) 5-CATALTZED WATUE-GhS SKffT 21=T0N.

IsileY Lofe, Larry Sallans and Robert R. Squire

PurdVe bIVereitY, Vast Laf ayette, tedan& USA 47

'he Properties ad reactivity Of (00 0~tO2U 4,Produced Is &
f lowlag af terglow apparatus are descib. lbot title Lon is the
sole, product Of a rapid gas phase reaction between 16(00)5 mad hy-
dtated-hydroxide ion clusters UOUt) *ne,2,3 (eq. 1). This con-
trusts the reaction -with bar*, uneolvated hydroxide which yields ex-
clusively (CO)9re0i by CO ligaud expulsion.

(1) 50(220) a + Fre(Crf 5  _= (CO) 4Freoj2  + *

(00) 3 a0 + 20D

Asipmut of the irom hydrouy-carbonyl (mietallocarboxylic acid)
structur to I I baed upon several lItem 6f emical end them-
dynamic evdle or exaple, Loun underge facile hydrogen-
deuterium exchange In the presence o XC2 nde t etr
Stud sulo it it= %. 2ute Df a does itsdetr-
poratise tsobere m reactioee t Ww and only 0Afl

toapersi the product of reactioni!Wm OCsan
N1 (112 80) - U04,2,3. The results of these studiesanth emo
chemica inlormstion which they provide are discussed in terms of
the postulated role of (OO) 4 002Er Is the FeS(O) 5 -cetalYs~d water-
gas shif t reaction.
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-mm- m--asa ir w on mm m a

Virginia R. Nouldiag and Arthur a. Ieank
solar Mom gy oark 3otitate. 1617 We m)levad. 46li* Co
00401 U"

Hable metal catalysts deposited anto SiCraparIt*lt
sesiomdcotot materials are affectiv e lootr transfer maittere
in the mhaooeomposition ot "ter (1). n an effort to imorease
catalytic effioleny ead introdeve v.6m speoifieity, mmtho awe
being suht fur the 416oetie of very 40411 (0 A) mtal
clusters oato semcondutor supports.

Clusters ae the type where a - 2-10 ,re
syntheteied acoording to thes :;;g o Z ue I.ad hint (2) en1
used to itsotim&silis 0veal SiidoMduaot mtolens. Dtaila sf
catalyst synthesis and obarnoterigation will be repomd, snd the
Performance of those astalysts in water pbotoidsaftItm will be
coopared to that of analoegm catalysts prepared by prewicsa
puthliesd mthofto

1 . ~te,16 4 37-".
2. 06.xm ownse aN? mbilo at We . 1978. 7225-7231.

.1o
7

/
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8Y~flUSXS AND UACIVflY OCOALT AND EflIMflI OWLK OF
1,4,7 TRWOMZCLKOD4 (TACM) AND 1,4 DZ(1,4,7 TRIMACYCLOONa-
1-YU5 IWYL)BEUDU MOMc).
3dm N. Lyon ard ftephe S. Isied
Dinpt. of Owitry, * atp. 2w Shtate U04veraity of Now Jersey,
Ma tu wiud, Ne Jersey USA 0893

Teligned, PIIDCN, was synthemined ud dwaterized in our
laboratory to investigate its binuscleating properties, espeially
for tte oxidation of metal-coordinated *120 molecules to molecuilar
oxygen (eq 1)

The advantage of PXWW over other bimacloating ligade is that the
metals are held far enough qWat 3o thAt P-GOo formatin vitIdI the ame liqand Is prevented. Mokwm, formation of pa-paroso
coqisa Is p~ossible. To demonstrate the forintion of )I-perao

.... .... conga""e with this ligand, oobalt(m),"-prmo cngasee witri
PZ3Ke q0 WN were poepered ad diaractorird, by elental
analysis, (-Vis Vectra, aid "Cylic voltltfty. Ctidintion to

.. the ewooeift Astoim ooqleue rmoalti in specie IWith
ice, ~ oxidation cW apoduted wat, the MUti4*. f M

* d IACM weptfio.ias ftatting with Wbi A4 Cft
- Md ages compius of the type

j waxe uaatmotmod by ebsemaW mualye~a 1 W.Vhs mpectra ad-
I -toa~u bhAAvio. uI~ifiomtet afs IMoeS 41u1t he10101Mm

th fffkf pwwu -at ow da A no "Meies. 'Mwtnm
the pium *@IA et ft maft 4id Uhnler ocmmpbwm modup

="M m ft - U N Inomedles amn"Apa Wo to the NWWZ/U)
thej& 06OR eqmphleeesft - n "urdm ekMAu to foe. bsa )

mp@0161 810ius a *f& *UM of 00 humie reactivity-41
Uguiemopsmaby uopmlmte kiev u11gf am 'a. pmg

4 At
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002 FhXATZOM 3? 3130 ) mWCKULMX) cWmea W"I

TesukUa Ito. NeSeko Mato, and Nerd' Ito

Institute for oleaulax Salemoo.
Okazaki National Research Institutes, Okazaki 444, JuAM

Certain four-oooadinate Un(ZX) and Ni (iI) complaue with
* tetraosaqalcalkaes; take up 002 ia solutioa wogy easily wader mild

Conditions to fix it into the resulting omlexes as W000, 333-
* 002-, or 30002- under given ocditios * T foliwing ocouads

have been synbstsed In this way and cheacsterized.

3()(2C3) C104  M" , t4ae 4.tlmNUe(lae
V # 4 1 41aw3 4 o bb,ftva-3ma (not all the combinations).

Ni(rac-Sfe,[141mN 4 )(0)(0 VW04 I moubin't.

3(( 2C)C3*4 ' (X.Ljm l, 1 Re U34l4a 4fu EL rec-M%1141a 404

it has bes f~m 1w X-rqw analyses or five stzuatures that
cmpounds e~p a variety q9 coend~atioa modes Including five-

I ~oord"iast of the *euer-pytiA4l or triol-biffriftl tyoe,as well an posub octo~eMIt typo, asing a linear chis struotue
by bridge ooogdiaqates, ts$Meii wr essomeri stgustea.* Patrtiulosly fWe61nating aoraateristics of the Present
systems awe o (1) The wp-tae reaotiornt proeed ubgir very mllA
cooitaee --- Is soft Sem* C0 is fixed spostembowl3y Is the airr
UUi IMe wp-take reactions are meetly weversibags (ILL) Mesultant
ocolefte ame sable to mae Sl (IV) hea soou * es solu-
tion of "a((151000114) =sm)04 b*eists an egn ilibrm

1h t -1 a an . aolemm# tat tovelvem wevensible

the M2 fitme S IVe Asa aWoelemom w as awed t be
ascoeolidd In s ffw& %Wl~as. seW Siesegese of Wae tte-

eeorm fiumi SmeosisAta t elb et se pined-
blefi at sin-tm sit edths speeslvhee em wigs.S h.-
woode1 psitlum, viva" ri 1M t Vamatvo aminshe a*W WAs

11 13.0 WS 2 ,m do ulo a*~i clof Mae wo oflusaw

a te seisoM 4 i do a %"M wesew.
esqnsi amma a" a tow ~la-anei Oww ~~ nlee u peoeu ee

67 wt bw NW
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THE ROLE OF WATER SOLIULE GIS-(OUMrYLPiISPIINO)
NETHANE $01M 01-PALLAOIJM CONSUES IN THE
HOGEREOUS CATALYSIS OF THE WATER GAS SNIFT

Marc L. Kullberg and Clifford P. Kubiak

Depar bent of Chmistry, Purdue University, West Lafayette, IN, USA
47907

New dipalledium complexes bridged by bi%-(dimatylphspino)
mothmne hae been prepared. The paent complex, Pd2C2(dmp) I!
reacts with a variety of small molecules including CO, S02, CIZ,

013C ad CH2-Thestructure of Pd C2(1-C)()2, 2, has beew
detrmined byX-ray diffraction and is of the *A framam-typ.

A most surprising feature of the
chemistry of these compounds is their

2 igh solubility and stability in
gP1~u slutions. UV-Vis, IN and

1 spetral ata*conducti-tyi Measurements, end P14 ti trations,
CF-P -. collactively point to the identity of

~in water as the dihydeoxyl species

( raE(I(2(wh "w~ substitution
Me. in aqueous media.

Complex I is a catalyst-precursor
for water gas shift (WAS) catalysis

A in aqueous soltons. Heating I In
I H20 under CO leads to the evolution

oal CMg and Ng at eon initial turnover
rate of >21hr decreasing over I week to N. 2/hr. The major species
found In solution are P~g#C)0N2d , J., And

2-Ce)Nt(aift)t owj.The i of voutiftn Sod forme-
tie.j " of i tourateLfto tenet of 0%Srf it

the Pd-O bonds of J. Support for tist contntion isMvod, from
* ~~related phmnoxide ciplxes. Addition of CO to Pd(O )()results in initial CO insertion Into the Pd-Pd Men f.pdse

inertion into PO-Mf bends to give Pd2(p.CO)(_C(O)OPh)1dm).
mpo 11i is evolved to give VAW dihntomplem

P*~(a-C)4L)h)( Am) noue t ducabasl te upos eting.
Zoeo data suggest twt In lsertion tte the Pd-OMbnd of I is

re#Ostbl fo CO ta evolution to water gas shift catalS. Use
stolles of insertion of olefin ted aatylm into N4e0d 1
beet of cumplemg related to I w$i be presented.
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blej UcvAsaend Arthur J. lTea*
Solar Ibetgy hte"ab 3atitut.. 1617 010e Sou1.war, Golden, CD

O~talytLa 111m of SmO powder dLeeteai JA a jrnlyrner m~Wert
attsoaed to the surfac eat M1 065 AtoeDode blm beass shown to b.
ef fectivein n Stabilizng the surndaietoe Waist W-00oui
correeion, vM11 aftwedin the oeta1pti oxdation twaa, It a
afrectimau at tm astalytlo film, hweer dI eI an "We *kt
ratio of "AO2 -o-polymr. 34 geirneipLe. ineasued oete~ptic
activity. 602*@ti y, a"l tabiLuty aem be ethi*ued with
haognraemo astalorta.

as an &ltMtis. to OW "beozrtallioe M02 Peetio1at sm

ratbesim mmow am be a2Am sauteied .oeteommm"Volg' to UiOsr
vales" stass. Over 6 Voting at boars. 00 hilbe vamamed
rathemim limmic ouiea beip about the I om-.10ctotm ouiation
of smkwen ml verts to W er~ywiMelenc0ue abste. Use mpouft at

M2 puLN I if skLd emtie y ta* initial stages., navmal"
an fte aqliod pett atuo an& dMexpewrimntal conditions, die
valiseim AANOWA epetam 4oeseoes irreesibly. The etebilty off ~ ~ O *jteAmeie spstam to sat"We degradation am be mazlisay
o*eamle dA1. pevmtUte OW ewdftim~ at moter to so~ byv

I* A vesit mAk ases vfo NW*, q% fea Ae104 *

2. A. & weae* amd f. 3131. A*. mostwommal. *aft los, ai6 *3.

bernie fkoee, Usdv Dsgtmet of 31er I& qxas%* apmstt .



Wa34-01

A flCUI Of T CIOIIO0M IOU CH}JKTIY~07 IW01 TIAESPOT PKTf'Z.S

ThULD Ae
Department of Physiology and biophysics, Albert Elnstein College
of Medicine, Bronx, New York 10461, USA

Th trassferrins comprise a class of two-etad irm-bladlg
proteins, whih arose dariun the course of biochemical evolution
through duplication and fusio of a gene specifying a primitive
s.imle-sited protein. A variety of spectroscopic, thermodynemic
and kinetic @tudies heve dmnastrated differences betwe-m the
sites of bwma transferrin, but whether these differences are
mapped into the phy iologicel domain Is still an unsettled and
coastrersa question. ?be trensferris molecole serves s
vehicle for iroa transport, Interacting with cells which require
the metal for the biosyschealm of essential iron proteins (notably
hbmglobl) as wall as cells In uhdch Iron Is absorbed, stored
or recovered fro bemSolabin for recycling. In the absence of
trafra,next,-reations iw xlving the catalytic capacity
of i ns In electron tamnport my occur to the detriomnt or
deosrw tios of cells. fowever, som of thes" reations., involving
a fote of ttaofetter kms as lacetferrin Which Is found within
$pecifi granles of microb6et.'treyis wi t blood cells (pOly-
2wphoerelsr le4tGte) my euit the catalytic especty
or ire to 8serate on"" re d ls capable of mierObIl killing.

OriSisally fthOt to be a elade-sited shslf-tramsfartIn,
aid umad a6e4wrdAgly, utetoferris is nnow s to he a protei
wit a bimu. ee., truno-ga, ted"Iteou center. lb protein
ends" is iteremeWtibls pIn ad "Ole for", tbh it"
eeiolms as as 3I(Kf)-V(%1l) copi. In the purpge variety, gnd
as an UK-e~I Pair in the pink specie. Sp"wbseavic
features of the Irons eeter cheI an esponse to a variety of
amao and preinag-panurbia agets. Youad in the uterine fluid
of pis (amd erta oter vartbrates), uateroferzU my function

- as as Iseno te In Irma acdage between circulating trans-
ftorin of ustarlam sew ad fetal pOp. Additionally, It display*
acid pbosphatae activity wbah may be mportant In reglatin
cellater fet lim. st Oosphsta and irom-tvamne activ-
itts we amItsve to the8 redm state of the protein, eugeating
that stsefstris my be a sensor of omdetive metabolism.

1. I.e. tmaitis "d P. 190 % erofe, ria and the ulel
.A lhssghat es iWN I eog aft sid 21oh try -..n ..
( , 1.9. 0.1 hit.dd e6 l L.6, UMsilli, Ue)~," 11l.ISO, 196)

2. . 3*9 A. 1s, i a" P. Mtowi Usel-~udiug lrepert
of a Haghe-8IwA 20ferriat hvsms IV# ,49414.. :. • ~ no 'tsm~nm l m , J,. V. ,

-- -- -.. :, lili !.!l'
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THE DESIGN, SYNTHESIS, AND EVALUATION OF NEW MULTIIDENT-

ATE LIGANDS FOR TRIVALENT METAL IONS

Arthur E. Martell, Ramunas 3. Motekaitis and Christina Hasserodt

Department of Chemistry, Texas A&M University, College Station,
Texas, USA, 77843

Because of the well known affinity of phenolate oxygen donors
for the ferric ion, several new multidentate ligands containing one or
more monodentate phenolate-type donor groups have been synthesized
and evaluated. The variation of parent EDTA structure represented by
EHPG (ethylenebis--hydroxyphenylglycine) and HBED (bis-(o-hydroxy-
benzyl)ethylenediaminediacetic acid) has been further extended by
Changing the number of phenolate donors, replacing acetate groups
by phosphonate and phosphonate half ester groups, by using heterocyclic
(pyridine) rings in place of phenyi rings, and by extending the polyamine
backbone to three and four nitrogens. These new ligands offer a range
of very high affinities for Fe(lll), and for other trivalent metals such
as Ga(lIl) and In(Ill). In most cases the stabilities of the trivalent
metal chelates are too high to be determined by direct potentiometric
measurement of hydrogen ion concentration. The equilibria involving
these igands were measured by competition with other multidentate
ligands such as EDTA and TTHA (triethylenetetraarninehexaacetic
acid). The igands with phosphonate groups were found to be superior
to those containing acetate groups with respect to stabilities of the
complexes formed, but suffer from insolubility of the complexes
in the neutral and weakly acid pH range. A potentially inexpensive
and effective ligand was obtained through a Mannich reaction involving

:-cresol, formaldehyde, and glyqie as starting materals. Work now
in progress is directed toward the synthesis and study of macrocyclic
polyamines substituted with phenolate and carboxylate donors, and
which seem to offer promise of high stability and selectivity for
trivalent metal ions.

346 1
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503.03 ALOG OF XRhOMl6Ia
SYNTUSIS, CNAACT3UALON, AND REACIOf WITH METALS.

Karen U. Morse and Verrill M. Uoneood

Department of Chemistry and Biochemiatry, Utah State University,
Logan, Utah 84322

Reaction of borano-a.sl acids, (tO , with M203
UCL in aqueous acidie solution d

(13444.8H20D In lgood yield. The olilds at& baraetertlaed
by-- --,- and 3 UR, and by their reaction with iron.
Absorptions characteritic of am iron bydroexnate complex are
obtained at varylng p. Thee absom se is eM visible agim
are direttly companble to the vga for them f4 bydroseMce
iron couplee. The reaction between the boraso-mUio acids Md
substituted hydrevyla te terivativoe hqe alabaa steudied.
One eawlel is the reaction between (=~~SOt dSS)
* RCI. Studios oa the hydrogen ioe-oatiljntL becaoehydeoumsie
acid formation will else be nrepeted.

P6
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NOM.S IfO ME 1M SImo

Mevork Spertalian, Joseph losadias, Christopher Sailey and
Carl J.* Carreno

Departments of Physics and Chemistry, Daiesity of Vermot,
3frungton. Vermont, USA 05405

The quiniquodoata" 11404 V,1't Othylse 8sulcald"MAdai
hydrowxy~glyciae, (RUG) bas beow studied as a model for the
Ives binding sIt* in the troasforrims. The. FeUB) eose 4a
open Coordination &It* that binds water Is equs... solution san
can undergo hydrolysi at neow ne~trl p1, as he.a been, recently
suggested to ocaux in theprotela.1 The *omplax Iq moomsri and
has boen abaractorised by seautels anelys~s uegmeeso susomptidlity,
optical spectmoee OW 1.te~sy A crystal etraewe of
the methanol solvae*b h o m esie In aqueous solution
Ta(UUG) udergoe hydxolysis as ewi4saced by optical speocMesp.
Analysis of spectra Indicsae a M f the. eowd*Ad wtar of
@a. 6. 7. The occupation of the s*xh Uigiod pesition sakn h*9 followed by Mosbacer apectroes. At low p1 there is a single
Iran species assigned as the &quo complex which has a very low
saeo field splitting. D. At hIgh p1 the water Is deprotonated toA form a hydroxo complex. At Intermediate pM both the aque and

4. bydrSOo fOVM Coexist as well as 4. OeW epoGes that Shows fast
electronic relaxation. Thea. spectre are s'xmpIicaut In terms of

trnferIIn models becamse trassferrin to heave to hews a very low
* D Malne.' In light of results obtained With this nowe, a naw

Interpretation of the binding site In the transferiss is. euggeobd.

* 1. Y.L. Poesrar., V.A. Setl, C.J. Carres and %X. Saymomd,
Slodimmietry. 1361, 20, M03.

2. 1. Spertalimn. and Val. OeetwWhms, J. Cheft. M"y. 1973, 59,
617.

4!
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*.C~t, B. Godbitog, ?.U.LLIZr . W.. ume, A41toeffy, J.L.Wite

kprI ,~ of bheodw=L" adS Cm*stxy* fTse U~verity,
MOMflSI 81 2ft, U.K.

lbs Ih. 4sssmeIul stgagove of bon" AIpas w.I.ttis
Wi reamm.Zbo hes mfe at .0 veo~m anorflammoet at
blomw weslou"s La mmu. il te4 u~a tutr
will he *ea&And aS Iaftns ewiae idddh am thb t be
Of iqsoeAs A soois to betitia's iven ob",ags fu461t0.
idthomo the An""a ostttion of Sezrltim ifree-caxes has be"l
ldmtlad, ien hiadiag alt.os .Imteitin are at Preset m-

ad W ditfloalt to i4~11im. ft mosoaS saida of Im
la~ogset~samS NOLAIMa to feuitla " adied 46 Ides"

the uami bljia Iasds and theus Positions ina th three
Siarneimi stmatme. on qocmb to Udt pvblam Is to smming .mweao tameloysh In xelatios to #*essaal Sotpitn ceghm
of the atraotee.. h semed apomsb to the vma of epotteaepda
mothaeb to msuy the biaSig og lIns and other awtla to the po
fozult~ dbush. Meselte of mdi I~s idi be Ot3JA.

.I.. SM, G.C. we", .. W"l, O7.LA. Minkb ad ca.
Mauiaems *Swasstbwry3edomm. LOS3S .

.7.
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HYDROXYPYRIDINOHES: IIISLY EFFECTIVE BIDENTATE IRDN CHELATORS

Robert C. Scarrow, Walter P. IKean and Kenneth N. Rayvmn

Department of Chemistry, University of California, Berkeley
California 94720 USA

Siderephorus (. igopeptides secreted by micoe to solubllze
envim atal Iron) have provided usefual models for syntlotic forric
Ion chalators., Such mlecules, hov poemntial madical value is the
treatment of acute or chronic Iron sverload. Mm~ of thme syn-
thetic chelates can rapidly remove Iron frem sam tvmnsferrin (a
mammalian iron-transport protein), as desired for iron-remoyal
drugs.'

The hydrozlWyyidisoms (m4gpolsU) uhoom below are ligands ii.-

ilar to the catecholate-end hydro ate gr*up come in ider-

1.2-Hopo: 3,24Wpe: 3,4-Nope:

phores. Canges in the visibl*e Si4 of i r**(lU)1I~v4vOMYPWsl
dinone solutionssfunctionsof PHandu-'d EWlA love beenused to
obtain the Identity and formation constants of complexs. in dilute
Aqueous slution (25% i m a0.1 N). The onypyrlio anions form
1:1.2:1 nd 3:1 r iensm with ferric -Ion-, IMe latfoor heM 36o),

*26.9. 29.5, and 3.0fr12,3-en mop we tVal
S ~The staple hyroxypyridiuams bied iron best between MI Sand t in

this rae they bind iron(111) better them catecimolates or hydroxa-
atesMh ability of hydroxypyridlnones to Peove iron from trans-

ferrvin will be described.

Attacmeant of several kvdroxypyrdin-oe groups to an organic
baciibon increases the iron affinmity in dilute solution. on

method of attacheest is the following mdification of a literature
V Synthesis of 3.2-0a0":

'a: I NOMSO PH 1-2 0 )
4 days a

1. K. X. A"Wm0, V. L. Pecoraro ed F. L. Meti, Iign of Nao
Chlt~Agents: 9180u IN"rlb~ 00l11n", NO vort, Im

2. !U 0. Haod vd T., P. Tfaum. its IMe 5I1 cale Chttry of

3.~~~ Ia~ I..V Mi, CL. io 404 UC. J.

4. o.

47;



TNEMNUAIC 810106 COISTAIITS FOR DIVA.ENI CATUS
TO WMISA SEMNTRAIISFERAIN

WelyR, haris

Laboratory'i forg RelAfted Ibaith Pesearch, UhiLvrstty of
California, Revis, Caiornuta SA9616

The differenc w spectius of nickel -trausftni show the
ChaaCteristiC Ma at 2M6 eW 197 URn SrUlft frns the blindin Of
the meot Ionuto tyruin Phowuaft Vvp at he *%& Matins
sites. Nomavro, at VN 7.4 the hindin of nickel to sons tress.
fwenris ii oMAs that less then a"s Usiv of MOWke is beum ewe
with a 64foldmexamssof fionemtul Ues. Sensdandiffencw
titrationcuves, theids tranusft binding ceintstt is

colula toin 94. EoSs the"O Iess thee oe euw of neta
ion Is bound,* studies on the towe feqef muoefavIe brenerie
Indicate that both metal hinting site$ of the "Osl are invoved.

Them ~ ~ ~ ~ w dosntvo obeaM"Oferenc fin' *e* bi""n
to a" onte Over the Other.

to a *~WIG" sb*g.l the 1111 ltmfri bF ain OWe
( stants hafe he"smn to egit"t Vw 1I)4rmOfwre blottft

constants using a liner free alat t~etn~t(LM~) 6bsqm the
linc and ferrou toe stallityo.,~ w"Rb 0~i Ow f lew
NO alvuW&IM11629. Toa p'dt q ferrus tants

"Wand.ee %r Vabingofeeat asW fwvg tom vhs ass be

If*lel~ vt.e qIs X I

sishel ~ ~ ~ ~ ~ wo "M css o ~ ~ ~ fr
heial ms,~.ths i I tieuie Ius~tl~eu0 ws

-Ah
*Wta *It~IbferosUMe
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00ff Ra) COHLWJ 0f NOVL U51NUMNICAL
IWLWZ A Z M HIH6

Bathua R. Pi'AMa and Ren P. 8ham
Department of Chemistry, Univeruity of Rajasthan,
JaiuI'- 302004 (INDIA)

Transition metal complexes of samtrioai multid-
entate asoinethines have been widely wtudiod-,-but owing
to the Wifioulty in the synthesis at unmymtriaal
ascuethilkes beowing two ) kC*- gwoupkthe complexes of
the latter have not been studied so far. Imostigatio-
as on much complaxes hae" been undertekan -in our lab.
ratory sad Ni (II) complexes at mobh 1uands have been

rort ed(l 2). In the present paper the synthesis of
CU1)complexes of the f on~owing1 unsymmetrical mlti-

dentate asomethines is deoribeds

(OR 3)0R 1006ER4OH:113s0(CH,3) 6 #40H a0d H008H40(R): lii

C( H ) RC 0 3 0 ( wh~ere R2 a. or -CH $ and X =_7. ) -

Stese oeoplomes h e* beem, -tholdwe& ' 'the rod-
atioms of the IL~md xsd iA;1 00091skcesof WZ(I)
Of the tr LV W wheet.M-Haf *W ditfernt
imimes) wth 41Sm~me gush to 1 ,3wdteniaowpa
1, 4 -diamInWhztae, 1 ,6-dstoeeu --- CM, myeed.
ainse~q P046mues such as ditby1.ez.uu or'

triohy naloyomies, d o magnt meamW&*tsd

an b etu NOWi wuw MuNOWnmftessa*

1>,W 1tIISNm

4,
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Sn"M3s1 AID gUG?3aSAMSCP MRIA YSAL
cCIILU2 OF' WMzA 2 I6 iAOO!GLl"C Z

W.V. Valik, Rasonk BOObK MdAMA-AM
Department of Chemstry, Unive"Ity of B@0*0,0
Rooi~ce-2476 MIAi

Thovs has been reent Interest In~ tbe sed of
woylio ocowlez** *ieb ane ,am4dared - osil

synthetio models for MatuwA47 ocf.wus sa"S1a
stems 21gX*I b~dom1@4 ' iuortet pWotelas vitamim

IM6g inowguoe chemists In the a'esnipaet 1 ,

lntrigpinj feature of thane Ss Is that the also of
the 21gmd am b abo ia zesative ease is an*e.

.. to. I= behaVes *pto 1ftevent, Vars.

Zn,= 0 -wepes toe vem the syI~tbu

espea M 1A4 t ha sit : wI i

cOoine 1b9* aw .i~ gyZ~3tt* n
DO -C sedW fb S@Giltoodt t0i~ttp

owsidered fO haVe a &storted Athw otg~w on1.
This distorted aataahedt n14~el ata"d to the
ster"icnrtion Of tha a .iars t
m*Uql and %bo~1 .ubsutUA. a1 a1 AM~%q3C r.
1. 1D-.Buswh ;!slv.Cbft.Aata, leicus xxtreo1&tflewius

2.re W~~ *(9.
.2,m Loe. L-4ad4i%~l ON

96 lrolm ge tm nd ("U-frtl,:)4 t~*

11 T at.. 9674
4. ;eajuft, : t ttce*o *

-(:60-
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POLSMO BIPQ6XT1T5 MUTAL 0owuIU OF

Radri V. hAam3*-& Pylew Lo MNauqa e AM 1. bw
0hesical Laboratories, ftilewsity of Allaliabad,
Allahabsel 211002, India

IXaltidentwto Schiff baste are potentital ostexoting
lipuMm for aobtalindn.1aeri o 0031 ces whioh have
been inveaftiated for * tm, magaetic and
thermal 1"prte. the cerdiqation uz * be with
keto- :nd ulio forum 6t the 118W~ ad oftnlead.
to tefomwtionO oqgea-bz4ed bi. ipU=leer
complexes (1-3).

Polymeriaatia o5Oi9h .e jut, by the oonA-
emoation of *e~alr-a o~ t3,(U) ,h3~ 01100.ith

cults are- link" to 0*0-u i.keive. mole- U~
the o764* SUoMS 01 the * =dhlo ad sade 0:oto ~ ~ ~ ~ ~ 0 tbu w uauawwiw* uu#
with 4LOOLOe -h a#MitftgdA *oam n o

( ~~~~Polymeric@ soul) -ow1 Z71,6ir~etoti iu-
tion of- otal Of it b )i t p 1*a11-eqd
to fora M4, W"e In~ ti, 4' 714"64, of.bondsat10ed4 th eetatRhf

has..miS~q a~ydwame * o 'bi as 1560

is obeeave altt.oS CT 'bD or idule
&ate an a Ws~ itdeeu~etoi~ a4q

Use geometry of %be molecule. isM-v eimetim .
- * ~Magetic, daft &M4 W36f4etwwo inpeob, Sd their 4*10.a

tive order of therm) abiiie 6dem.

/2. P&L. NaawpS 04. Do. emd)&V, *wmla, 1. ZL&.
0h416. goes 198*, Us 1400.
a. . shomatR V. D.Sea'j** D.V& &@L*U end'A.A.fet
Znd. a. ohem. 1980,3.~6
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X-RAY WFRACI1O M68MAMSCTRAL AND RBL&TI
MMUI* ON BOMB l(IW) aOUPLIIU

Aull Sam LAhok umr ad t1.TNO
Dapartmost al COmrstzy Usiveraky al rnsk M5JR. UKC4.

schoo cc MDWecuar ftwims. Untrity of ksn". kgwmi, U.K.

The bovallog aud aroCOMlowafres di so". w.s~my (at)
camnlmms 49 the type. fDMIbL. ftl4, end 03. L wo dscAW
("Onr IN. to tean t cioi a OW asags- deuc . .w W, O
SawEhm be mmylOf dKaMcewam). Tom Mgi~su i pl - an
iposl of gb(tU) cngirs. n tu w" so see bolohgair el 4sestam
is ! batly ethee. Two Udesawlerampsa Ooplafs s0w
son wptiw Isomer dlit eoprd to Whe uew-MlcarbaWa ccunlw
as wall as they a oro m rsily tmI4.d to 3 (v)'aa ewk~iced by Wet
promwe at gain ames lb(v) species in UMoe*0wr Ipcto

Ce 0
II N-

2M

-x-

0

NI:-C Nut
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DDIURR DIVAIN PALLADIUM I PI*SIUM MIT"3
CIIUA? 3=0= BY ARMWT1 MILAD=

IL, Teuta and D.P. Ulugh

Depo mn of Cheudelry. Meerut Collage weerut. 1e4

Dfralet paft&iUMau nd platInuil ablorides teaet with m-
pbenylepnedlaem or .$-ftwAoqMz j *" wcqaoetwn to form corn-
plexes of tatradentate )Ioads.Th conao es' ohartu.d to be
ibuerk uwua pliim fith dJkadas uw atica a "ol aemt"u Lot the 4*pp.:
[M(CWHI=uO)] nd im(CmIfAJIA%): w xeaPdm) or t(D). me Ate-
turm of comphame ame estabfibed by te he*p of atieyusu wesdenow.
agnetw.eetei a"d Inftre mstwI sud"e. fte ftgadafeMlnte

thrOUgh el the aesnutbiaw aftmgmis apt owarbnl o"es atorm by
deprotonation. kowever hti %,-dl Mlaop ftoe soylaxem pyIkdhI
aitragen does niot take part In coordza~n

4.
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BTwiB n 1COU)). MI41). CO(I) COMPiaCB WITH
L4A i i-'ftrAAZACCH*XADANz AmD cYCoWUADICANE

%M &k Radhir Slogh. ad Wabld U. V"~i
Cbseb~m DepartumaLt Unbveiy. Reorkee, kidla.

Two new mrocyolle Uganda. 1.4.S.1-tstressyclaozedeoans and
1.4A1-teraaae~e~bept Ae their copper(g). MiQQI. end C(UI) comn-

plans ubtab sony 9- aoO 9-mmembermil okelse Amp.. have boen spa-
Unedo*& The square planar oopper(UI) owpieses show rapid acid
cotal""s imolaties 'skiob has bass stadled by the atopred. Aw t**h-
niqm. A gSel ehanism proposed for the adid owtalyved dissociation
of thedr posse emplezee mW be adopWe for these somplawse The

ofebm the second copper-n~toen bond appears to be rate deteranin-
s.Teattetlysed path leading to dimeetattft is censlatent witb the

feflewing klastio Wom&.

[Cu?+ ii' +~
ad the rate expresuloin is given by

Sotok spectral bgAsa ha h SAII field strengtb

stab~d" hu sice Itbolds uhe oroyole in a synthetically pro-

The yawow, mk~b(U) cmupleses In aqueus WuUtln skow an *WISl-
brb bwtwu he ew ~drbet sqareplaner end sin coordiate dl a-

q stehed species. t-e e sub noteite and the theim-m
aftg pegaumar e ikie e*qOrbwkabe been evaPAted by swin~lg

lbSg-.p~et .but(U) eepli er veap staime "n m3~ft
feft llsi itlaeeik.I i bee" peselki to 01Ps +*

e~~~~dtP ~ ~ ~ ~ -a sW"s I~ astfstp e~s~s te igad
thes 1 apes th10wae~eetl a bm"e votwormselo uitw a CS

4I
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THE INTERACTION OF 2,6-IACETYLPYRIDINE-SIS (P-TOLU0SULFONL)HYDlA-
ZONE WITH Cu11  Coc11, NI 11, Zn 1,UO 2 ,2' an UI

G. Paolucci( ), G. Rossetto("), and E, Z1mll()

()Dipartimento di Chimica, Facolti di Chim. Ind.le, Universiti di
Venezia, Calla Large S IMerta 2372, Venezia, ITALY.

()Istituto di Chimica a Tecnoloi dei Radioelementi, Area di Rticer-
ca C.N.R.. CorwoStati niMtii. 36100 pod M'' ITALY"

The title compound behaves as tertra- and penta-dentate chelating
ligavid depending on the nature of the metal ios. In addition. the ve-
ry high acidity of the hydrazonic hydrogens affords neutral c~olpexes
also in alcoholic neutral inedium, indicating that the very low basici-
ty of the alcohols is sufficient to deprotonate the Intermediate Ionic
complexes. Thus a series of new complexes' hasbeen obtained, in which
the ligand is present in its very unutua1' tautorkic'fore.

g In the Table are suarized the analytical. and spectroscopic data of
the now complexes obtained..

TABLE

fCompound Clcd., Found ;I.R(cm71)
c t l s, 'c N I S3*

ItjSM 9,31 5.01 14.0 M2.St 55.06. 5 .66 1 1.76 I39 1163
TSDAPCo 41.65 4.14 12.59 11.51 495 4.26 12.50 1 1 06 l~ 1072
TofZR Y12 41.55 431 tX.0 1* 41. .. 1 15127 16
TS~WU 47 -4.0 #.461 f. 41 12.( 5 I s11.0t, Mt9 1072
TSWPf1 120 46.12 4.A12.20 11.52 46.006 4 . 3011 6 -. :It 12421102
ISOAPHI 49.67 4.14 11.50 11.5204.90 4.20 12.7 11.35 1224 1062
TSOAPCu 1120 47.70 4.32 12.10 11.06 48.05 4.05 12.25 10.66 1263 1IM
TSAUO2  35.96 3.00 9.13 6.34 35.65 3.25 9.10 6.20 1265 1063
(TSOA) 2U 44.00 3.73 11.36 10.39 44.05 3.50 10.66 9.6 1264 1075

3$6,



MAKING AN) WEAK N X ON N CENTRES BONJD
TO THE RUID TERDENTATE LIGAND tCH4QVM*,,)-e']

,era.rd wn 1 David M, Grove and Rob Zoet
University of Ametardm, Department of Inorganic Chemistry, Nieuwe
Actergracht 166, 1010 WV Amsterdam, The NStherlandb.

As a result of both th specal steric (ponar NCN awangamant)
and electronic ( positioned hd N donor atoms) constraints of

the anionic NCN ligand the nickel ceontres in complexes of type I shvow
a varied and sometimes extraordinary chemicl r tivity. Exemples

1. In the prasence of water the ,quilvibeum
I H,. 0 [(NCN*N I2 )r + X"

is importart and [(NCN)NAH 2 Owarii hla baw isolated.

2. The reaction of i (X - Cl) with eietrop les (e.g. Cullcl 2) results

I in the qumtitative formation of NCVN lrNOCI2 via a ligand transfer

oxidation route. Products ariginae lhm C-Ni bond cleavage are
not forme" 0N~40% M hae a square planar pyrm~al structure (X-ray:
WI-I Z.62 (mean) Rb and ESR sectra point to a d oloctrnic configtr-

ation of( M. ,] m.e mo relon, NU l.,NiW 4
0< (X a or) as 4Ja _VM am" at a Vmiviety

Maw of 4.3 V (VA SIH ey4 ovotlQaltSvM .
In M*CMd wi Su,,N*r) aid paralels that
reomnty foun for the Mi site In hyd~koea W2

3. Of the geat variety of (NCN)N IX comploxesl Oe OWuis
with X = N0 2 (nitto form) and 0 2CH (0-bonded ftrmato, X-ray) are

particularly notable. miasas anaog~e (NCN)P ta CII elWMiates

C2at rown, lw"rouu' to gve "(4t~H,(NN* 00CM is sta
in bI I tokvona& Ihm mad oite pPri (X- fS, aW fte.) am now
-ef stuied wW ri ua 11" MWd " ~).aof their unwaaal

IDAM. o o vm K ot^ Ft. last, NW. Miral, wa A.1. .wtk
3. Amn. 0 .wtv %0;i, AY5* 1MUJ.

L. SPA AWW, faC4G W s e M 100Wu FM Lott. 19W K
311.

K + +". .,_5.:

-,+ ++ ~ ~', :; " . +..1 +'
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STERICALLY CROWD RUTHMHNIU-POLYPYRIOYL COMPLEXES.
LIGAND CONFOUVOTION AND PHOTOSUBSTITUTION.

Alex von Zelewsky and Peter Balser

Institute of Inorganic Chemistry, University of Fribourg,
CH-1700 Fribourg (Switzerland)

Several sterically crowded polypyridyl ligands yield ruthenium(Il)-
complexes with interesting photophysical properties.1-3 The struc-
ture of the complex Ru(IDCH)32+ in its PF6-slt has been determined

CH3 CI4CH, CH

~byv X-ray methods. 4 The extreme crowding of the 11gands in this coo-
. pe edt eltv l ong Ru-N distance (2.115 A as conmared 6

tO 2.O5 A in Ru(bpy)3
2 ) and at pronounced puckering in the-C2C

J" bridge caused by inter ligand repulsion. The conformations of the-
non-eromatic six-ainbered rings are identical for all three ligands

~yielding a A(Q.,X), A(6,8i,4) enantiomeric pair. M4eR-spectroscopy
allows for an analysis of the ring; motion also in the mixed
Ru(bpy)3.n(tINCH)n2  complexes and In the related series Ru(bpy)3.n
(I42phen ),nZ* which contains the sterically much less demnding

Photosubstitution rections of the tyfpe (1)

042 M2

Ru(bpy)2(biq) 2' --. Ru(bpy)2 l(H20)2  * biq 1)

~for the vaious miuers of the series indicate the €onsequences of
the stecxe crowin for the ractivty in the excted state. The
latter is determined mainly by two factors:The liand fteld stregth dete mned by the MAtal 1g d dstanp e

and
- The cahe e nt e a li ofapoordinated Tgn to mn a ring

closre rction, one the chelate ring h as en opened.

i. A. Juris, F. Ar9gellettt, V. Daliani, P. lser and A. von
Zeewsy, aeel . of Chem. 22, s7 ( i tm).

2. P. lenIx , A. von Ze t hie. s.ericlS, F. marcgellttI A. Tud i
and H. liani, Chi, Phys. Letters. SO. 101 (196).

3. F. Ierigllettm A. uris, V. nliat-P. Il se qur n A. vonZe eweh, rodi n .. 2, 333 ( th). e4. 1t. Zehndelr, 1 s t. ig. m Cryst., August 1ll, Ott anI.

an d"

- The I t
u o c t

"4-wky 1t 22 -6 16)
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amW MMTIUU () COMPLEXES WITH
4,5,9 ,1O-TTRA-AZAPHEMTNUENZ AS LIGAND

Eter Belzer
University of Fribourg, P6?olles, CH-1700 Fribourg,
Switzerland

A a e 2*f new ruthenium complexes' a (p) g
(taphen) with a -1,2,3 has been prepared.

n*

The spectroscopic (W/V1S (absorption and emission),
XRc, 335), electrochemioalad *04 hs'shioa P~OWPerti
were studied.

Ju I(taphen) 3 show, an sixilarities, to 2MOw

and the emission lies at 660 a (2w)'
The ligand centered r-ff transitions jof taphes are
easily discerni.ble in the Omlex aid in the free

btissiont 15Obsevd for All the vfttbmii acoIlemes.
Vrotonetlft of the Od1xe a teeub"d9t
studieid to the iwova- -td in the vmted state

plored with Ceepet to qever"l *x #foxpioe
particuarlCy *aatet13ti~s t te Ct-id

1. 8. ~ - aaotae~ n d 3.A. Hugh "6*i4

2. 'P. Welet &nda. 0 e~u 4610i Chiw.- Mctai

3* R-.44-

am 21

IV.



HAL=h Cakeramm or Ma1~

Sieleatsov V.V., VbOtWa l.A., Zualu P.S.,

2080M Stae 1Miveisitj Moscow, tMU, 117234

A ne series of snilslo oaqem. AJSWZ &M

S.Mqulwinomg 2-amo-406-aa pyr'11el4* amo-
end dietancalamins) bawe ben pmqpwt. fte owpggm
vmO OWraobiSed b7 *ea~taz aftl;Sts, gf-, VS-
and 3R-@V**%oc7, Zr-% powder amlyl. a" uae-

Bi-mOncear caolees P so se . o Taue* at Ott.
OT*y magetio immba" Ie as the .e of m-Mo
boaftl the Value at u~p&Uo msat for m.ap4ao-
ea omplex"a" 0e 040 to fte spin Vao. A ..carel-
otnes of#m *o te "s at 4"S.,z C
s ostam bed bowa obewed i. p esem.. of t ni

us gn". &A Ose Jb..iei obste Wabes prove&.-
LA INesUfat of po"?#UA ot iU'RtbeM. ot

-At I"= as 01"I t WM ISO* to we met

Smies"* 40010~lon' VC ofl doAm", *0PO

mlm *IsU. ~ Ovp V at WAR*
eftla o 1bo ik wm .e"t*ei*

*0 )Am~ ~ h ~g pseoem 2
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SvwTUBSzA AND UURUC1 MU OV URAaa AMMUM~N 006WLMM3

B.G. Witte end A_ O~

Institute of Chemistry, Nuclear Reearch Centre (P&) J.LIcix,
D-5170 Mlich, Federal Republic of Germany

G. RM"ke and B, U40be

Anorganisch-Chomisches Institut der-Unfiervitft
D-4400 Nanater, Fedeal. Repulic of Germany

our investigations on the ejttaction or urwAi from aeawaterl-4

revealed hydrosylamine derivatives of poly(actyloitr -@*), so-celled
poly (acrylawidaximea), to be Capable of acfx~tm lemaSO
natural seawater by lore than 3600 ancorresponding to a concentrat-
ion factor of 1.1410 . Thus we bave studied the oomplqxirq bqavicur
of the amidoxia. functional group toward uranyl lawe, 1n. Partioular9 the Coordination symmetry and the kind of dor atca in soneuic
uranyl amidoxia. model co~iexes.

AThe Uranyl eparnses CJ0 (acetamidoxsmae) U -J and0 AM& 0 (been-
sfidoxiajI (WO) .B(8mUni t "Mbas or I. h~~.b~, c1

$ were pt lbs ~~Xreaction of izranyl nitrate witht9crrsod
ing emd, a 'natbanolic solution and abaractorixed'by infraredI spectroscop ap4d thermal anlysis. The crystal structures of the
aceteeddoxias *00mplx n h 1 ,2-4ifhloroethone onaanig benzsid-
axme Cospa" wMae empsa by Uig. cstat rcay. diffraction

mesuumlts t~D0g~i.t.4*1ttM1 11 tb5 mono-

96.61 () -04 £ * 4usxM wba *odal 180(e
inidsimgt ~ x 1. 2-dikhiahbwh er w6 t oAau," n go

n = 41i . . _f.WW i eis 8(4) 1 b1.406 At X a.20*1~d~ 75976O(3),
B - $7.1i(3), v 91. ~ 2 W1 Mr - . lin both oomplameo the linear

uraftlge 460 4 ovpatocially ssrgANed by smaw ouiy wm of

-#

2.~ a.J a ma ak, I..

j-fip ~ 4

* 2 E.~7 b~k~i.Rntele,,PA Wirg ai L b,
.. ,vb.?

p~ too),
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SYNTHESES AND STRUCTURAL STUDIES OP SOMIE

1,4- BENZOD1AZEPINE COMPLEXES

Adriano Benedetti Ca ~rlors and Giuseppe Toot

Centro StrumentiC and IstItuto di Chimica, Generale ed luorgaitica,
University of Modena, 41100 Modena, Italy

Following our interest in the chemistry of 1 ,4-benxodiazepiues
(1,2) owing to their biological and other applications, we report
the results of the tUdy of many 4-block insis derivatives with the
following hgads

Y-CmsN%

(a) ~ ~ ~ C Z (u.IX.~,mM 1 'H iN>qH

Z'C(O), AC, Xi.3t, YY'w y"O

Z.Y41 "IX**-'."

W UIC1J4 Y0%13Tw m

"Po" am im as0 aft" *A"*~ -4,* O'n~tuts ~

1.A CO

2v Aet.d~ C#Ppeu MI4,1k N *
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87NTUWSIS ANTD CUWOAL BMDWG 311 NAOQ

OEAWO MPI R O Of0 OM (MI)

~a~a.~kMsad V.7. Lapko
Institute af Genral end Inoz'Ssno Chsidstry, Ukr. SIR
Acade.W of golaams., 252"O1vo 5±,WU

Gold obloz'ide coorzdination compounds with obalcogen
ablaritds 14smn of the 6SW9Il olAA li. t

L aS0llip Sea.~ Tom- 101~8C~
sized in, bnaqvaeous .alvwas

VIe stmoituxw Of use mww "40 ~t oomwaa. ba
been stud~ied by vibraftomaI apqfeot (194 Uafa),

aboartihU .*peowee 41M Ow mom~ is ~ .

self to the asewt iA & 1dia. ~ h bloe atak.
In Anla=&(tVp. 1) coop.e, the lkud is In the

to i a fo~rbagbm and attech.. ItaWf to the Seld atOm
via. The *obltm tm.

in 90""ZS" at bowh taeso * 4datgwSu* of te
Sq"Ma plamsi aw~ingm9u* of the .emini VIAd atom sad

to cow (a$, 310" a" Obs M4. It 4tOW&V L mom-

.14w *mi*

sums" Z #4NOWs a" ~W4.

7 Al .h lsn 4
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PUTA-U1UTIZIIK PUOSPOC ACID (DIFe)

ang~.d C G rem IralimWe

Unile0Ver 2eaeercb Port SOplijit leboraory, Owerr Aged 1eat,
Rablats, -Virral. Mrseyside, UL4 3iW, Raland

The OtructumaC of VPA and 1W cmlaes of tresiti.. ="&I, Low
in aqUeou Soelution have beew Luvostiptd W r, et and electro-
uic sdsop0ift spectt*souM. It is sh=OtWPA emlews aresuch loe hydrated them correaposifa EWA cmlgs, eaLeteat
with the incresee in Otsbill!7 ceett. Us Thet w rk* reduction
in water hisdSbg on replacing EllA by DflA otets *igb 1e3 ad Wb2+
ad It Ls dm"smstrase4* uulg on., tha there is a *eb in evr-
all sterecbhestyro ft7 - to 4 Predomiantly Gm- cc"r4ite

Otrtut tC ft".Odgr OVA iebwmA aopt OCUt'il s~wlto-
s doealt * 01M, ofa~ fflues 1wwwish fte,. yjx*

ento a Ae~roteC' r* l~r~a~s ~It~ntacorvps eu rni tmtswstt,~ or t umbe hisdi *,
three aitroves demte Lu soK we" Th 111 DK emesewaers havM silar as. thpol'1 MW3 "oup0*, wths, Sa

afwe "oVe efe to I-ss ilvdit"7iml S _*"

-S.. ""g ti s bmPw**Mg

IS *I.. "*.Oy*

J~1~

~,tS ~ ~ ~ ~. ~ 4 d' '~i a~zk

eel,"
*-,Off

Aik
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CUIRAL POLIPlRASOLIL-v03AY3 LEBANOS &no COMPIXS.

Igiab rcateodgefoz and Glusopp* hotifoliio.
Beuela do Quialca. laaulted do CiSOoiaa. Usiwotsidad
Cettol do V*093mala. Catoeas Veesuols.

k now aethod fg the systbeois of muoyimittical
dihydr.-biopyres.lyl-bace-tes, vsing baona eati... an
Istecreadiates has be** .Vet*pei.

&tetzshe*ra2. CO~rlS of bacon with q. than tbcee
0&1ative 1ijants e~hbi#5 A pOsitlv* cbert*. tub 7-
thesis of baton attaose wit two by~tiOOS6i To
ligands and two pytoet.ss he fteta iig4ftsu .iii bol
deor bed.

witolh cob~i~ Rl~51hv aii.*

***"too~- ofa

1 i I

~ - ~ *4"Arl4Ki
AIA- 4i

p. - V(
VN !y 0''

VT V
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STEREO SPECIFIC IPNCES OF AN4 AXIAL. C-METHYL GROUP
IN CIS-B 2,3,2-TET CO(II) SYSTEM

IMorio Yashiro, Masenobu A3Anka, Shigenbu Yano and Sadmo Voshika

Department of' Synthetic Chemistry, Faculty of Engineering,-
Lkhiversity of Tokyo, Hongo, Ounkyo-ku, Tokyo 113, JAPAN4

In the asymmetric synthesis, how to desin an asymmtric, ewi-
rorment is the most ilrQrtant sub~ject. It hes been reported thekt
the cis (ZI) cosplex: Coitalhing a tetramiMe of 2,3 ,2- type which
has an opal ac~ve 2R,4ft-pO-rtatiediamin 00oty tic'* A-e geome-
try stereo specifically' (fiLse). We ipplled the acificity iW
devloping an asysmmetric synthesis of at-mmirio acids." X-ray studifs
of these cis complexes show a central six-meftered ring adopts cha-
ir comformation with owe methyl group axial and the other equatori-
al.28 Because the six-meirbered ring, shich has the origin of the
stereo specificity, takes symmetrical tir comftrmation, it is
difficult to explain why A-$ "*methe *iy-,!Nr a~ and A-B3 form was
not obtained. Here, In order to El,*idate U ftctor to present
thesm remarkable specificity, wa~.tve newly vsynthisized a cis cool)
oxalato complex with 5R-ft-2,3,2A-tt,w ~icthi 'only one methylI group, and have examined the stereo selectivity.

5ft-M-2,3,2-tet was added to en asoua solution of KgECob*,J
and stiltedn the proece'Of~ ;,,pea~0 rh.

4'of the tw e0 o ~4~ -A-v

was idnife so ACo- All

mehdof OW$,a at . at 20%, jaiami *at .A 4W W #l
was touw* to be a 07/0.

I* have poeformed the ftraln anewg min-
Niaatifin calculation of the relat Structaais
inclufn £9- wi 4teMx(R~ -**-2# 2- . J.
tet)2 (imINg the CWGF1 ,gw 5.I. t es M ~ 7

inqqewt the ta the
14 not siUIfltt d j ~ m

*eifttfp of 2, 1, -t-ft

A y h
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EIlminD3maum( L31o2 ~c AM$5 A WWM. 3AMTXIO

9. asd

undlume %"eb Iahototury. Ibv balight, 3Vi.L. awg1

UWto acoo sa w" a NPOW94Nw for a in of temeftaon
maaa.Yoluswy taweselgaties of ito oquJia wlob G(J.I),

31(11. Ouhb wIIt1), ita' 4" b(IIU) kwo be" pb-
UJShod be littl* Wsrk has beft oeMli ft MIboquesc1 fmth
asm of its trgiutiftM ineo"Lon. Us *00tem -.
soomtasiu 4ALI b" initM Olas h A t, b ft " o

oa asa a"1t ha hae todwihthtofU
*t0o:::" Uhe "foUo ofol) IIbh1 y aea

pes t eSOl 62; et adbsig, 0, 1 son mplat U16 S

s~w Quabo s(UI4Uu as.UI slamIM

at"* O.(h Ise

obsoevo. % 41) hs oft Wefi n os

*"roa as h1 U (U),s wl h do

diletm JIB* is poetwo * "a the #sMtatu, the imt aOWV
* ~band Wsi split a"d shfted tolnewVl~tS (020 04 O

"0f theMO has m besd (5S40(s),6, bo 5g44M-
MLfA'l WhriSmst7y ft Weese "f4.~ pemi
Now *seatao t so WO fiA-osvi~s huIa I nis

as MhSl AW "Wato b

Ie. *a asft

a. ~~oo 4 W e.wo et hs K, e.
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ALUIN(I41) ALIZAMR M 9 NOMM

Take C. Cooper. Sharon Livingston. and gahe A msea

Isetgasio and gleoteathemlstry leeseb, Novel Usomeh Laboratory.
Washington. DC 1057

Almeivs is as extrasdly rearetivo m"tat but vapidly boo....
006604 with asoxeui layer Whisk 1peateta it #au Ssthe *oat lon
with its saslemost. As sort a9 tudies ot lissads that- Will
reoe this *aide oostifte, we I"s hmtetisuise. oiaa at X.+-

dibyeezy9.l-i~ce1-saheooeef iAa (Allacels Isd~ 3)
and olmlunsa(II) is satoto er a wide rawp of tol. Misms

Red S has a Oftg of 5.76 anl rftl loS.. Reouvo tho, sa~Ssms
Losomd a" Saluted. us-vie spootaeeepte ohaede a"a be seed.

1.15, ratio meShe ad 004040e000 garitaef satte op
ahows that st g6 4.0 Aisais aed .5 taom a ~onie wfth, A
whiabh baa 00 aboebaso. moulum at 475 us tA" Got Ala Red4 to

3' Abiod. se of 2 to 1. Ib. eeaw .ilmw s" 1.. tee for
aclosia sa 0 otoa g~ eofe 1 2 a ID so 6 a 1&4 Nw AS 9 8.5
the %-Wx ot the eloa ohis to 4U! =s ad tMhe taofaty
is"etase. aowe **Iag waie sad 441 imu vasiatime ete hase
shoam that the Ade ta" 3.5. to tS M wis WSIte 1. ,h Us( solvdieamooe na*a t p34 ead thee the If it, wateed to 4.5*fth
aecesteated trio ballet. Ike a"bea peewiftataed is" 6t
1.5 region and a Show se &a s ao 1atosolty saue shovs, go
7.0. No somples fam with the Alizaels Red I above yR 11.5.

An ealiee staft had showsetam bo9h the methad of oeatlauous
varieties *A free oeetzteal eustess studies &Ua 2:1
Mlzisl Not I to Alwaiaw(11l) essolex with k-at - 414 am fameod

as to 8.5 sad dhat the latocate amn abombsaso nsalmsf seawe to
the 34 Was tsmeasod. Use ltso as thsquilibwlme ***s&*as at on
8.5 wee detousteed to be 7.2 by thea. wahaes OaW tbor esest
that the slainus is booed to She sholie oses. dthe lifve

-AT, sostf4 that it is bound to a *ssu sapsesasee pesalie
*asga3 Ifsoeatel spes, ted ielagted speseus eubteed WIL
ethaer usesa a method. *t nho isolated solid samloes
betsed to ehasaoteela*So he aefteatie site. Sese sults will
be ioseod.

B.. L. %*t sad A. It . .. peaks. ai. 1061. 1, 553.

2. a.. USAl sad IN . Ustar e, S. Soo. Arm*. doledst.
105. U,1.

-AF4.
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IVIITHIIS AND CHAkMBEUAION Or
5-(SUUMWTUThD AZO)-DARDURIC ACID COMPLEXE

Madouh S. M go. Tahany U. Salem and Zonest Zi

Chenstry Department. Faculty of ScIence. Alexandria. gyp

Different amo Uganda of the bilolly sotive eowpounds derived
from berbituro end thtobarbitude aids an syntheulued. The ilgands are
cha acterized by spectral methods (MM IR. UV a"d VIS). Some of the
compounds ae in Me a form and others ae In the hydraw structurv.
The pCs values, evaluated by upoeetophotaumtriand potetnometrlc
methods. e hhly affected by the et o hearter of the eubsti-
tuent. The aso-hydraso equilibria Is hihly effected by changing the phy-
soal properties of the solvent to affect the phenomena of tautomerism,
The synthosexed complexes of Co(), 4ll() and CuoI) salts of the entitled
Ulganda gave different a-tollemetries. but umnly with the 1:2 me ratio.
The mode of boadhig Is determined by R where in most compltes the ao
moiety Is not In the ooerdaet d envbionment. The geometry of the eam-
ple I idetermined by recordag the eleotrowile spectra; there re 4-. 5-
and 6-coouiested Watems. The electron spin resonaneo b the copper

$complexes at di en temperatures Is done, The magnetic properties at
4 - variable temperatures re evaluated where Curle-Viees law Is obeyed. The

estabilty constmsU of sw oenleums are computed where a relationehip
between WeS0 and P4(~ is acatrte~d.

.

" " v

)- 4 !i~ ''"
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COP'ER(II) HALIDE COIWLMS OF NITO4UBSTITUTED PIDINE N-OXIDES

Mararet ?arao and Sossi DIchakjisn

Chemistry Department, Royal Holloway and Bedford Colleges,
Xgham Hill, Surrey TW20 OIX, U.K.

Complexe. of 4-nitro 2,6 Lutidlue U-oxide (L), and 3- nitro 2,6-
Lutidine U-oxide (L') with CuCi and with CuBr 2 have bean prepared
and studied by a number of tec;hiqus.

Compounds of the type CuL and CUL' X, are green and have mag-
netic moments of about 1.75 £Ntat 85x, risng to 1.8 BN at room temp-
erature. In addition to the green CuL2Ir . a brown isomer can be pre-
pared, which hasa magnetic moment of . SM, independent of temp-
erature between 85 and 300K.

The crystal structure of CuL' Cl , as representative of the green
compounds, shows that the compled i four-coordinate, ttr a nIsr
and manomeric., were the CuL' C lualts are well separatT frm each
other. The Cu-C and Cu-Cl bom latba are 1.941(1) end 2.229(0) A
respectively. The two Independent cie Cl-Cu-O agles are SS.73(4)
and 92.27(4)0, while the trans O-CW-O' and Cl-Cu-Cl' are 179.9(6)
and 179.97(3)0 respectively. The ring planes are inclined at an
angle of 117.53(7)0 to the basal plane containing the central metal
atom. This orientation brings the two mothyl groups into positions

* which hinder axial approach to the CO(lI) le., and therefore preY- 4
onts formation of diasric or plymeric species. The structure is not
novel in the seies of copper(Il) pyridine -oxide halide complexes.
ecpt for Its more distorted nature, which Is probably hrought
about by stertc crowding near the donor site.

The brown isomer CuL It may also be described as square planar,
since the Ir-Cu-O bend Inles are .00P. However, the Cu-Sr bond
length@ are Aorter (2.272 A) than the Ca-C bonds (2.669 A). The
dihedral agle be" the plane of the coordinated atoms and the
pyridfte ring is 97.1 placing the two methyl groups in the axial
positione. Nowever, the relatively low Cu-C (5-oaide) dietaace
allows s Interaction to tae place between the nito-Oxygas and

*the next copper on. Thus aother way of describing the complex
would be to eosidet a lner Sr-Cu-Sr structure with four semi-
coordinated lig"ad om the other me of a grossly distorted tetrag-
onal . Thus instead of coordinatio witb one strong bond through the
omegan of the 3-oxide group (sali expected in ti.h e s Isomer).
tio weak bonds between Ci(A ) and two donor its re formed. The
mapetic behavioor and its relation to the structure of the complex
Vil be discussed.

42, .7
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CHROMATOGRAPHIC AND SPECTROMETRIC INVESTIGATION OF
SOME TRANSITION METAL COMPOUNDS WITH
S UNSYMMETRICAL Q-OIKETONES

Rernd Wenclawiak und Peter Schultze

Anorganisch Chemisches Institut der Universittt,
Corrensstr. 36, 0-4400 MOnster, FRG

Like other not fluorinated unsymmetrical 8-diketo-
nates '), the octahedral Cobalt and Chromium Tris-2,2,7-
trimethyloctane-3,5-dionates show fac and mer isomers,
which can be seperated by reversed phase liquid chroma-
tography'). They were identified by spectrometric
methods such as NMR (for Co(tod),), MS and UV-VIS (for
Co(tod), and Cr(tod))) ').

The Bis-2,2,7-trimethyloctane-3,5-dionates of
Mercury and Palladium ;iave been investigated. Pd(tod),
is coordinated like a chelate. High resolution 300 MHz
'H-NMR however produces more signals then expected. This
gives evidence for structural isomers as cis- and trans-

g square planar coordination.

The metal-tod chelates are easily dissolved in
unpolar solvents. Hg(tod), needs a more polar solvent.
Spectra of IR and C-NMR show free carbonyl groups and
MS and SIMS show different fragmentation compared with
other metal-bls-O-diketonates. This Indicates no chelate

fconformation.
Additionally we will discuss the spectrometric in-

vestigations on other unsymmetrical eliphatic metal-
B-diketonates and the liquid chromatographic separation
of all geometrical Isomers of tris coordinated metal
ions with two different 0-diketone ligands.

1. R.C. Fay and T.S. Piper, J. Am. Chem. Soc. 1962,

8A, 2303
2. 8. Wenclawiak and R.E. Sievers, Fres. Z. Analyt.

*Chem. 1983, 314, 662

3. 1. Wenclawiek; R.M. Barkley; E.J. Williams and
R.E. Sievers, submitted for publication

j
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OBALOG =HA AS LXGAR

§ .. !la .* 1oehohanko and Y.L. Kole wdobenko
Institute of GensIe MAn 1Manleo OkusistE, Mr. 1O1
AcedamW of Scienoes, 252WO wev, =a!

Until now, oord4ination ompounds of 111w. groups
elementsan sold vit4 winta. -unozaa ooadi-tioAn, sulp* tetve~oie w.I *ooa*a.2t
the bridge oh3o"iet it; ni.e~hn*
formation of gal. 3 'doouplex Ml (AIUMM1 2), baoe
been kxnm

R~eam17 vm bae sla~tiaea Goo lt~cs
pounds of paUladlum and pittimas -P4012 ( i 2

Pb3(8%2with aeI4aiUS d4s14M4~ in Etaat-
ble owa i oiparw , 2O %) atbttpAw about ad~wdI-
nation via, t~w selenit ita over' the tzrnp awttoa of
the co4XI #2 aam

AUdl m entuapma 4wheIUlf
at e7pasaeibi" a 1ev VIo"leah

have beos otaimed and In" I %1vx wbs.o

The presence ot a dSUwaift g"Mu bound to netal

atwo in "Ie II*% fa bas been establied. 2% baa

U=r Showntb a 0802 1 lalie 0au2e !ut and a
Metal tbiohalib trM. hgt ftemal 4~aiei
mea ~9~a an S"*mi AU"I" lraeftdaw aw

gllA or sevi Aloto *" is

for tae fwb "Ms.
~LO *!±66 1420Ah

Er 4 0aaua~.
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ELECTRONIC STRUCTURE WP 1ETAL-CLUSTUR. A MWL APPROACH.

Mauro lacci

Istituto di licorca sidle Onde Blettromapitiche _ diCal
Via Panciatichi Solt3.?VPTrhne" IflT

During last 6Q #t~t M eMAvt
to te aertarlAdis of _ 'thl41ctt*SL tmtntotS

ncleer' ntal clntefl. Mawv the

ofe utthe sane method of analysis proi dfwl
results on te ppfla$nad wic sn

In tJ prmsftt cafs"nt it isj pnepetet;
the electrosic Stowturof-A hi y 0wt43i

bWfn the-ioMusiwa ofta.(odteiha
electron Clied to be subject to a sobericS ont.
alid delocalised "or the whOle cowlesx. AsaMfW.
fa#< the, ~m s~n.f~f~ifrlma the

am or iit.

t ~~~~which areefeawuI -

wit 4'VO 4

A
tt 5tCtf~ 61r 'k4 4
4W#£sf 4 if
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ZWq "w'~ ,~t~



W437-2

Christian I.3ftpwn..

ada

wa@so thatp36 at ri -

uaq.~~.a.~a4 o~tim'swW

umilityea n

ftthe
or AM

, "0

---- ....

4 elk

I



WS3?-3

XUAL d-QSIZaL SM AM C3AU3 IMLA*U ONV
iN~f~t ad PhLISP A. fuiym34a

am" 9"ereity of W.A., Welasaft Ammu" GM,

vor thtee Cawood$ ha spin dmmLIty d~ficoutL"e Ite
p@1xuaa Ofmatc I ffrt" (pnm.4.) avA euas &"spydLtb-
tics ffft SOCU9ate Uev to"Watut.1.rnp O~ftgetfims aW m*MlbUa.
It Isof latereft to Comezs theilk jt4t4 = u POPtiaea VSW
eam be Obtalned flat SeA by usdeIS *0661mit- det1bti.om
It~r of Safte~ orbital aeoupmtln mimms.

thIe do adae gm*UvI p.a.d. do"e
*Pft wilts, %.hila a amditc

met veaig k 3 & L. 1.5 0.9 0.1
quality X-ray daalt ab" 4 . chts Alsia.4.d"
With $20p" AS tUrn SQ ind ull fotft f tdo SAO
lepUaties my be na" to- 46ft a abaft*n pcpWW4t et

2.0 1.S 0.8 0.2 032"m aftd . iS5 %ctmttt 3 O Vol the d
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MAMUM SM=MU 4 ALUMV~ (LIZNITGJ M BYf WW
MWIUX1W"N UICI AND AS INIMT CN6MRAIM(J

G. Guaozzia, G. Discwtina. D. Ajb, &mE A S. Ai
alstitutw di 01mice Inorpta, %hiwrsity of Padova (Italy),
bistituto di Chimice . Tcnoogis. dot Wailmti, CI.?aioa(Itay)
'CIstjiuo di ~maics. Iaorqmca, thimsity of Torino (Italy)

Pkntims betow irsi carbomyls an& scetylons give rime to sev
vwda bi- =d tri-mwIear cowmws idwe al)Wwc -- W-4 Ma~rg

wra typ of o~wiz atiewa~ s (1) 151 thinCWSI
bed he Esta t*4=%i%*vsctja& ad t * brtg role of am car-
bewyls aro in diwuani (2).

16 repmr her Im ps-jf ZI adO) 1(I1) .c$~d Pbntolac-
troSa V oOf ca""s 1.11. ~IUgd tqtb 4t& dw resets

of iW~ b~ mtAbImitto pamaipo~is calcalaiam (4).

u&*~~~ mim ATa~sy
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3'

.. 1' * Y

A,~%



AN JINIIZO 30 5"302285OF M11 RLI3010,80VOMW t5
AND 573309335 ON VOUR.CO=WU93 D1I&33

ZINC (11) ,COPPIR(II) AMD XICUUL(IU) AOUYVLAOUYOUAYU

~~1 ~S. Shibste and 4 -iva

Department of Chemstry, 1hisuoka University
Oyo, Shismoka, J*Pon 422

Lb initio. Sdi S t cloulatioas. merm carried oqt on
the feor-: oordAet~d scotylaettat to&# lot** of 9OK: (

experiments save that the Z;(II) complet 10is rora'
and CU) a"d II(l)i 6*Oplqx,*S x .i swsw0-'.P Iaow. The
present 'studies have breeni uftftrtehe to explain thj,
experime~ntal result* by-:tht tl oooteel calotlati)4A.

Theo qalculltiont were potfermad using the 3.1bm^ry
program JAVOL 3. The Gaumsia Acts of (78$94 e"etrfoted
to (201p) We;. gsed for cefbo" aa osygen OnRthes~e
of (12*64*4) 0*ntr#cte4 tq ,ASs2V*&) were us#4w the
metals' J~ts p ortml' *As 440 4 to Iecen

0 p orbital at the* 'Setel. htetIuai the prefer-
eno. of the o ntfwrmtiob* D Rh of Oa1  was eb.@1ie4 and

I'~~ eot ot' lwular parameter **rv fixed In the .xP0ri-
4 metalvlues.fThe 44leulstiona gave tb# results that thb W11Z)

oeuvlex takes a tetrhedral coaformation 024 of &I , end
th~Cn(LI)*nt3~1) ~awpe~e ~ s*.

ro~ati A~bbf t~ rg 3,~ sm J,
"wet, with sbdL Obitp~ 11,41 . :e *i~b&
6104 ,09ian 0n 00$ 04e ~sd +-44.
sp*~Aiir 4.f tilS aIn 1 1-a tO

Aerdin to #tie 16 o"et, tfeealp~~lta
Of the metal Oar beft Is 44"t 0. S l Of,
*ePl*msipb .*644*I~o

towes. ~~*~I to

I* 3. Shiboa a . 0"0, J, 3*1. Ost.
* * tos~wai so* al L~eow~~eagem f th 'JIM't

4'W_4
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HOLUULA Oh5IA M. I
61 -M 31NwCiaM FLAiM

DiuoswIft aauWaus

Tdward A. Boudreaux

iUiversity of Nlew Orleans, ftpartnut of Chemistry, Lakefront,
New Orleans, I.A. ?0146 USA

Nftlocular orbital calculations acceriluo to the SC4W.U
method have beenm - c~rifid out on the *66i.41.tt"um diosihit*
diagts, Ft (FU)A , Z he"ba the platium atom at* in the (11)
or CIII) ;id t"e Med I_' , R 1200 or VAcaInt.

The fect tat a surprisimsly substat e eattie cbeap
(ca.-0.6 to -0.7) reaise an tha ft atsos! will be dienuseod to
relatiast- te the smiqWemese L Of the cbemical boodiagi ad is
relationship to the photoedsie behavior of thee" comptoeme. Sou
.iSnIfiteoe OU-the .plettaft 'p orbital Luvevowmt to hendius
relet*we to the, 54, 9"tbals, ise. 4 U. feat... L0 ret tomlisilgg the natureof t Ae metal-etel booslu is thee s yetms.

Calculete ft..t bead II se sa wv.'vieile Spoikia will
also be pxwstA amd ditoweend.,

/1. TJP. C~wareeym :*A*: Apseoum, .heoret Qhtum Awta, 1"0,
21l, sed VAfsreesqe qupeO tboftga

t>.- 4 V;4 1?, V; q

,..4,
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FUISMUUAL ILNCnhCUI flUUWfrM W IASII4TA CWMU5S8
213 WUR.A2UCV Or CSU AIVM UUZZ&21 89Me M11

IN m L-1 I N iNOcNIS

Cowiea L. Lichtenberger and bGAtv . me

Department of Chemistry, Uieversity of Arisema,. %usMt AtI&O,
USA S5721

Knowledge ofte as elatiese~s betwen n a as n Sosgetio
energies and l..lItsd Mete alee OSIemStd 140118041" 2CIanI C be
a valuable aid 1. evaluating the atem o1 the beadiug and the
as*tibetias of electree. In met*%SOMSN4 90me M tlaivO
Shift O ot and Velenee laiastIOe -f eaNMUl b$&At 1et
eve eemmitive to cheP distributioins ad wousattea serseids,
but ca1y the Velsoee tisatt. awe WOMWette 80 eflimal
Overlp Istermate 1o. Weness'm It* "OOetbp1ottineed
dsriames we anaellmt w~alee fer e6t4fSn the veiatse
Care and faite.. i..ifesse inesO ffte* he~t M. t ee
ana &aj(ds2) 1a~tsetimu energy We s mo the sarpeet

fe w*W amooma m.iers w N-~(2
orit Is lagl was oa',a ih~ 2 U aft d~tIk lo

A eem-ieeac afet s e ebsein OWW(te w -w
mtf i aorced for a h reed *mt*Insl AiAe dOr-

wasal ummta. fiebst, shed 2 ejfl mea at s te al"

If C)end leialem mug,.. ft m tes 1d)wa tomifteae
maseb esum G etimuttm *"/a Va, mh - a aa
(t" PI) Muui tosdelesme oon "to at2
eqaIftestc, with die walin eMff. blses at UW et e t

so *Wa Oft ownA. IWeeu thfewe t bfs t do

-rasw it to -damO w md

* out am.. ~awNu ft. am .3w i,5 .

2.d~ bo-416s 2 f o"a
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?a ... in w. me 38.iMMinq 3. Am
Tm CRvSu mm w UuXaum&z 1

Una Ulmil miU UpmtEW~i ft(2.25) ~alu

No, l..0~ qA=-b '' "Vi p9 aiiatb #IUIi# 3

Iheeeahosetts Thstitto of ftboeI., ftbidm MA 0313 bl
Loborstorigs r 1, NoWII 07974; Oftaft biwvenle, sw lut
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TE EWM3O0NC WNUC!MU OF MAL-IMEOAg* !RXPJ* MM

34!Mrd N. lobe: and Dennis L. idohteiibergs

Deportment of Chewstry, ftiversity of Arisoma,
?uoson, AS 05?2t

Complexes ootaiain mstl-haterosto ttipl bands hews bowe
* repouted to be impowtaat for * vii. variety of .. talltle pro-
* a**"$. For example, mtl-.:. "eds appear to boe Sftmtiwo

as olet1. mathesis catalyst. and metal-nitride or -Wu.
*enels a"e probalbly Istermediatse for aitroaf fuation. wuts
recotly, '0 ates Rca(oabe)3 *v. been alhov to fumotise
as sotiws acetylene metathesis atalysts. YM. aspmeleeso
of the eloftrosic structure at amob s"eIes osslt usl prov6
Important in va4.gatands t mehanlas of sa" 496101"
improwmnta to Uhes atalytic inoham. Hews, this polelm is
aidrseeet metg *oftme = s4 m vo etoelou speattsewr.

te .asplsse Ooe=. for stal ave of the otaiohomtwy
sur £4eV Zual.Ola 100l 14 (MA4) sM T#4#42 (Mpk3).
lotXWOSIM e first lessA lra~.spwJ is hef- 7-14 el

Wam, to be eribd to th0 stsl-werosten u'.bsd. vitboatiomma

fstetae. 11 11,0 "(oorresprmU1, to as M

Gap au frwom **dgmers Owtai we'ma
tomft a %te a aoists VA osawdml sotld-up of
ums am 5~uta s -- pa4da. forS~i M &wug h

memhum in sNNIMeS ULIhol it
theOK otIIftK~,U 4%b**Ue

al Satdbt eo tm- e etsis tt

lae wi 04" -Not b-~mu s$mp uts - I 19,100 *tha
a - -- 0 & lpb.- Olse .Z40~-60"mo
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THE STUDY OF THE ELDCTRC9IC STRUCTURE OF Ni(II),
Pd(II), Pt(II) CWPLMM BY SOP )k-SW METHOD

KM. Neyman, AV. KOnddateo, L.N. Mazalov,
L.V. aolshanoal. ° Haslusov

Institute of Inorganic Chemistry, Siberian Branch of
the USSR Academy of Sciences, Novosibirsk, USSR

Institute of Chemistry and Chemical Technolog,
Siberian Bwnch of the USSR Academy of Sciences,
Krasnoyarsk, USSR

The methods of X-ray and photoelectron spectroscopy
are most effectively used when employing, at least for
some of the complexes under study, reliable quantum-
chemical caloulations of highly excited states. This is
particularly true for transition metal compounds where

9 small splittings between the electron levels do not
allow obtaining of speotra with resolved moleoular-
orbital structure.

The present work gives the results of SCF- xf SW
calculations of the electronic structure of the square
complex anions UL - ( V = Ni, Pd, Pt L =C1,

CN'). The calculated energies and intensities of the
X-ray emission, absorption and photoelectron spectra

are used to interpret the experimental data. It was

found that qualitatively true results are obtained

both for touching and overlapping atomic spheres,

the quantitative correlation with experiment being
achieved by introducing overlapping. The badeluns
field generated by the crystal environment in MCIl

presicely taken into account was not found to lead

to any substantial changes in splittings and intensi-
ties as compared with the results of the crystal field

calculations by seen of Watson sphere. The fine

structu-e of the absorption spectra is accounted for

by. elf-esmdinm effeots.

it
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THEORETICAL DESCRIPTION OF Ag IMPURITY 10O4 DINERS IN No Cl

122
H.CERETT ,B.ATOUSSI 2and C.PDRINI2

1- Institut de Physique Nuclfaire (it I12P3)
2- Physico Chimle des Matilaux Lsinescents (ERA 1003-CURS)

UniversitA C.Bernard Lyon-i 4) Bd du 11 Novembre 1918 *F-69622
Villeurbmnne CMax, France

Ag +impurity ion pairs (Ag ), have been recently studied in strongly
do ped Na Cl crystals. They are characterized by absorption and mission bands quite
dfferent from those assigned to single ion impurities. The bonds are shifted to-

wards lower energies and their temerature and impurity concentration dependances
are typical of dimer centers. According to recent results of the study of polari-
zation of luminescence, it was clearly established that the mxs of the two iden-
tified dimers (violet and green mission) are parallel to the C4 axis of the crys-
tal.

The electronic structure of such systems are theoretically studied ibr
the first time by meaos of NM molecular orbital calculations. The dimers are
described by (Ag2 C1119 ?' 04h ISMtry) ad (Ag2 Cl10 )' (Do, symetry) clusters
ofbedded in Na Cl potential.

10 al ""I t with experiment. the calculate transition energies are
shifted tmrds lower walks 1Wim1 trm mmallr to dimeis. Sodapeuiantly of
symmetries (D., or D,,), of Ag - 0 distance, andjor of embddi,,q potentials.

Finally, the impii~tae of thie rote plaoM in the 06vallnt bonding bet-
we the two AW sns IN br"iiag c Mimes 40 $pcgut breu, 'wan factions

387



IOrN WICIFICuTY & iwruIa VIm (W rm MUOD YAN

Simes Silver and Tepee X. isa

Washington University. St. Louis, Hikeouri 63130 USA

The speclflcity with abich wicrobtali celle lawers" with the
Cations and anioms that foe. from the Olawate of the Periodic
Table ise sogeat that it emi only be determined by cordination
bending between the lose and the miceu.,ealmos ggereall
proteins) that gmovr these specificities. Vsctqrq VX divide
inorgaic iou. into three Sroupiqs (a) 0ood Ione required tor

st ; b)Ahuasat Lons that &"e pmo ral mot
ionsox~ lo nto biological utility. C #4.PS "S-

an are ex"Ples of required mttreate for all living Celle..
wicrobtal calls; these can he "cmpled" to .pqc;&Asted growth.

Pr~eseG9%2nd tb become essential for certain types of cells.
pi.~OWc and-', 22-O Ag' are eamVApSe Offtogic tame 60's

Foir 'go" too' bacteial cll, hae highly specific mamn
t trampart systue, s~oitift at MsarAW pWtstIae 09ededP I&
chromoomal pas. lbeee germe to Uisiuinate for awoaplo. n
f OPT of K+ and against me am on fr atfP am agsaint

be* o ht the ello saceatatefh yeq Otd tdt Itsa
high lutracellulir esseeetraties. For abundant but meeesentlai
iows there eve &es mareme trainport prottois geead by

Concentrate"n %W eaotwel C ,da me Afa tj4 fUe
the sell to the sot"fd amt~ I oewEntome

seotuft to bpd voaw*' tIO n S mob",m on puce W mi
*a valemaae Gauld pisetia, whigh sum, %affec t*Ow

geenigaetiotic resitmnce mwheatem aOw t"WO loeived in

* i beto a U lswi ro p

;X tyousprt protein, bet enly tosia toes ' t ,A
lot.~ ~ to eleiv s SAWsh Awtvatifa 0@49 mwate

esmoo '* t !f;1 00 aftwes "t ft" 44,04A 4"Is

"Aa bsqwinrsvI aset oW'i~~he0 S~
seemed swim, an tnwld)~.W 0*

b*he %Al tis alow to Wasft I WINh

the loo ftaslu &W&



V&38-1

axDon ZIWOCYZY A"l AS A !IFAC IN
LIGIUD DUIN.

Robeort D, Hancockg Pabrizio Natasicano. and Bandits S. Wsani,
University of the Witwatersrand, Johannueahurs, South Africa.

The pk values of lItgeds in water bae tr~aditionally been regerded
as a niasure of the intrineic basicity of Uganfda. thea, the fact
that P alues of prifary amimee along the series U12"Ri

chaned fom ethyl to ethyl. tuoprepyl, and thm t-bmsy I wasm
constant is taken to indicate that the i dsjgti*' effects Ofths
alkyl Srumpe to constant. U. have fon, i 106K Vale" for
*g&M Comlexes with this series of amine. l*Ncrwe so the dsgre
of C-mthylatim of the *-carbon, ate. Increbse. tt he. bah
sbowm2 that in the sas-pbase the proton basicity increases stVemly
&IONS this series, On& the constancy of the OK values is thiot
interpreted as sttchnrueto solvatiou of the Proton as I Is
changed freen methyl thlough t-botyl. Use response of the *6(1) to%
to the isctesuiag' inbetivo effect i. then interpretedt int6wq of
a lower sseptIbility of the liear AjCI) id. to, stati Ufidrimce
than is f ound for the solvated PtOtee. Sines these idctive'
effects are not apparent In the prk values of these asinsa. Velhave
called them KhikiWK ioat"~ 61676605.

s*~tidutv ffeea afw eo preesmat in Oftylodias4

f atarie hindranee is sufte"Ostl Uaw $*at,** tbe omot of C-el
subottistoe is Lueeed, -" -thee As a vztbod increafe to la14
compled with a strong incuem in lisd field strength,, depending
also as the position of .je4-kRehttuesi heahlm
bidge. " Is thse i r t OOf afats gve ah~e'~s sa
With ie d"w msg.tu aent~w~e ntel
pKa values.

Soe smaecelie Mefet In 3doomr umrocycles, also ha a tea-
ponest of the mftra stoMILty of the ~alms of the smaecycles

sasscated with a hidd is edetive siest, The smorocyle Uas
only 806400Mr nitrageeS. ~WhOI Ch Opem-seIN lIAnd hUs 4001
simmmy as well. * b 1he vte"u of primawy ad Oftooary #Aurug-
m a"e in paiwal letsm~ , bfe in ig es.'pbiss the sesudwy
wve Imash tene gietm MOes so am* again "e ane delif Vith a

s"O aei ffect. As wi~th. frel~l sibtheiftMm of anes,

inesee livod fiel ftre*p
1) 1. someok, M,. 1siMni. ol 9. 110eieew, lewng* ass. -

i n o 3*21 1 .W!.
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THE COORDINATION CHEMISTRY OF FULVIC ACID

J3. A. ftrinWk, J. Ephraim, A. Mathuthu and S. Alegret*
Chemistry Department, State Ujiversity of New York at Buffalo,
Buffalo, New York 14214 and Analytical Chemistry Department, The
Autonomous Utvarsity of Barcelona, Barcelona, Bi 1atal Spain

The protonation of a fulvic acid (FA) source (the Armedale
Horizons Sh FA) has been examined potentiomtrically in aqueous
and non aqueous media., Three different carbox~ylic acid units
characterized by p.values of %2.6, u.3.6 and %~4.6, respectivel,
appear to be p iCIsl constituents of this FA source. A fourt9
acidic group encountered (puk value of q6.2) can be attributed to
either an alcohol or eol moiety. By extension of these protonation
studies to FA samples containing Eu(IIJ) and Cu(1l the presence
of phenolic, and in significantly smaller quatity. amine functional
units has been demonstrated. The tota) hydrogen ipa neutralized by
standard base. In their presence, Is afactor of 26% to M6 greater

t than in their absence. Such potentiometric behavior-can only he
attributable to release of bydrogen ion, not otherwise available
for dtectin, by camplexation of these metals by weekly acidic
ligands (P16 , "I preseat as constituents of tI* FA.

From the formtion constant ,olVable for tgo to piniciple
chelated species formed at high pH (5.5 to 1.5), tin chlati1
grup ayet assigned to,, reepecttvely a -Oheoel t gOKp'
ortho -to a ivelc aetd "if~ 4  (l.1)itim0"
(pK % 10). ale~so te co o t e M xwe si ais h estwl
At hwrgfval '- (.06 0 W SotA I7 ~charged Ce(NCW'ftimemnWith asl "upre"ea q 40~ c acid mItts.

The ftrlietton Choity .F A i tl p0 ee oef t"we
and meore quanitioe 1*0 IeMl) b1 Cd(II aid Mij1l) has
alSO hen tuetisaine"eea' .INC M i Mu .' The reolts
obtained are constet wit the mdldeveloped 41ew.

te.

/~
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9MIVIOR 0r PLUMIM IN VA*03 SYSTEMS

IDepartmt at chemaistry. 1isgeIa State university. Tlwiasses, nL 32306;
IDetument at oceaography. Texas Awl univers"t. callege Station. Tx

Plutonium can exist, In marine systems in TV. V. and VI oxidation

ostes. Laboratory eperiments ewe described which confirm the stabilityof the V oxidation state in the solution phase of sea water. The implies-tone of this observation In term of the redox and coamplexation behavior

mtras prssea va.te. ofheou a.opln~ otharius sato

stte onto solid Materials 1 the marin: envionment has alobeen =*a&-
Thrsare tc taI pesenote for the rate.. oadoffion on cabalte n

Ianoxidel teeeeV*roleoiu emlx gnt n" ae

an hi sf ntesrto n eu/nino ltwmfo h
man seieti dsrbd

Thsrsac a Iotdb heU"OS fc fHat n

1,nl
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THZ CORDINATION CII(ISTRY OF A MW CLASS OF CREATING

PYRAZOLE DERIVATIVES

Willem L. Driessen and Jan Re-dijk

Department of Chemistry, State University Leiden, Gorlaeas
Laboratories, P.O. Box 9502, 2300 RA Leiden, the Netherlands

Recently an efficient syntheticz route to new pyrasole containing
compounds has been developed (1). This method is based on the
replacement of aine-hydrogens, by 1-imethylpyrasole groups, vhereby
the pyrazole ring may or may not contain substitzeats. A wide
variety of chelating system, differing in structural complexity,
can be obtained in this woW. These system cover. a large field of
possible applications. Exasples are:
i) Coordination compounds of these-chelating pwrazole-saine
derivatives my fawntion a. model compounds for met. oprotemns. In
upgrading the complexity, and also by incorporating ather donor
atoms like suitor, model 'compounds can be designed 9Mm tested wbich
mimick the prpeae of ustallo-en'ms, e vamly better, tba.
rendering insight in the relation between structure and function.
ii) fy anchorIng such powalbole, erivatiVe td "ao~nrtc mtricOs,
chelating ion~xeaegetr wervp~4iuad with a hJ*w VateatiaL fow
the specific separation ,of metal ions.
iii) The jtras6I. dorivotiwes can be designed ift sAh aW tbet
they are capable of bridgi"g more them one ma ion ot varying
distancen. 'b. polynlear cootdination compound, obtained in thisfway can beof inter-zt fr : catalytic or magastochemical properties.

So far coordination compounds have been
prepgr~4 and characterized - by analytical
speetroscopical sand X-ray structural

~~ methods - of chelating lignlds; which are
Xnethlpyvrasols derivatives of nilk,
of 4 Wnothane, of sinbeasese, and or

The coarsMnation
sd""AN 00"s -tlatIV1i Ninat

Fo lr instance. A bi,".-at c ftf ebnd aifi e WIVAl Ibi
afe bridged by an extended vtwebm1fnr bridge. A alakel-
nitrate compovad in *cstea sins ane boaded to Mhe mtal.
ion: oe nemoeadat. amd ts* ethet bi ate (se* the flue the
lismad is the 3,5w4bnet1WMWI*l derivative of Matam).

A amet or gae* ... Wdlzxte trensitto MWtn eampS4s. The
details of t1e latest~atte *#11 Ie pr""mbe.

1. .L. Driesson, 46i-:ft-f 9wavs . twos fts jtgjt (1g9b), Ihbl
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rzetoas of llnS~ owgaims..
A mods of four coordination stmtasw is favad for

(1130)ZWe(ON) *oapound' this ina* as foea me" usi go
coinjionaS, fer *zamp, As*l j anudw 4 -1 atoe.
ft. .eowiitloa .es-1try be" a" be 'enzded as derived
from twisal blwtind.1 flvw.OcdiflaUe by .sttlas
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Till CODNSATION Of DNA BY C010Nu(Ui) LOSS

RAS LTt ,ag&ar Oarorberg+ and Gunnar Sjursell.

K) Departmentt Of Medical Diochemistry, University of Obtabors,
B-400 33 GWtaborg, Sweden

+) Department of Chemistry and Molecular Biolog, Swedish
University of Agricultural Sciences, 1-750 07 Uppsala, Sweden

I Cbromium(II), one of the mast potent inorgeait cacimo-
gem indctsconenstio ofDNAinto awvry compact product

scory. The condensation occurs at such & low Cr(UIl)DU4-V melar
ratio as 1.5:1. Under those conditione. Cr(Ill) inhibit. the
interaction between ethidiun ead DUi as ohown by abeorption and
fluorescence spectra. Analysis of non-bound Cr(Ill) indicates
that the specific cheuistry of Cr (I1L) rather th&a the unspecific
ellarge effect of Cv(UIl) plays as important rola for the Or(1U)-
-DRA intescio"s. Doe to %his strong Cr(UI)-MU interaton

jI" It is toWgJA to speculate that Cr(IU)-0UL compisues
wilitteas seriously with the is vi function. of WIA such
ag orAesa, the IlL bindia' awvlasery paosiaima.

l. batmotion"l Agency for bte~Aud so Cancer (1900), Cbromium
4 t and chrolimo cnmouais. In Veosabs at the jkumet"onf theCarcinegmtic Risk of' disAlar ii t omn . Vol. 13. Lynn: t.A.LC.

p.0.
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KINETICS OF INTERACTIONS OF POSPHINSIO WITHI NUCLEIC ACIDS
Robert P. Pastornack and Esther J. Gibbs
Swarthmore Collage, Swarthmore. Panusylvania. USA 19081
and Goucher College. Towson, Marxyland. USA 21204

The interactions of nugc1ic .gcA& with watero~olu~
Corphyrins and mectaliopoirphyriug hav* been invostigatedvsopped-flow and temperature-jump tochuiqW ~. Bothnatural WNA (calf thyftas) and syatbetic corlIn~(polyG-dC) and rlytdA.d)bv be _ dup d The

porphyrians (4-N-eblongltpyriLdyl)pftph:Lue series and a be divided into twpgroups: 1) those wich have fio axtal l4w4ds when boundto nuclae acids (e.g., Xl,(Zr). Cta(l),j end the non-mewstal derivatives), -4" it) these wthich tt*in axial

and ao*unx&&Ur Ilisnded ,rphyrims at AT sites is toorapid ,to he reered b dkftic methods utilised;WhereS& at I tites. to ifteraction of the non-axially11.unded perphyrins is in the' rnJii..ej t10W rapae endam be saiitoad Wboa'topdf t ato"-
j 00ktoboret*

cireiba ddhmrim, 1666 It~VU tifm fttercai4ted ce econra only 'at A ee ~at itb*with ftw~ra h~h4 aft poc ex mi 1 gands. Withcli he eg~ita Saipegae,+ tbecumses formed at
AT ~ asai aeit la Wemal" type

Cob,

5' 4J
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MUULM SVILUM M CIWUWKS OF
AKNIM-IUTIDES

malwt sigh
institute of Isorganic Chiitry, University of SeMI, Spital-

stress* 51, CN-4066 Basel, Switiaroland
V~al ion cooplexes of advaiare-maetides (M) act as substrates
in sonqmic processes. 1'Iqir structure in selutimn Mas fascinated
chosists for any years. tI Nwaver, the um-awareaess of the intal

inpromoted pelf-associon of adenins-oscleotides via
39 *takl~z has hasysrvd studies sof led to can-

flitting views. INHM shift experivents'r'6 and 11V ab-
sorption measuein s show that uscrochoetes are
forued through an intresmolaar coordination of the w-

R tal ion to the phosphate oiety and to 1-7. The position
it - rtswi s-- of the concentratin-idapendmnt espil ibrium

between this MW ha oe ioate'ANW
my be estimi M AtS
of pyitdn-wlceatides, (ft) wIctt uodv o o astetl ion, in-teraction." The e~tent of ae AN th anams of the

Nt;I N cob 3;#

depends on the nuer Of phosphate groups present ins these nuclem-.
tides. % N(Mn 4% NOWP), ) St ?W'*r). It O"It' We ,adde

ta 1 *9;Wsatec fn~a~f of 4. the 'l, d'tw
niftl4 I :* t%* of tin 11

* ~~~PlespL with trypt~iant M lsc T.I 0e 400VeA iey s W
*I:e !;e IrV~a~l~~tcf.t~swt in-
do0e or it*14~

SijelJ. h wm. sm.. 198 1 fl 247.
3. K.W. Shaller and It. Sijl, 1. AM. OWL. an. MIM 5091.
4. 1. N. Orial and 44 L "its Awy. Odin. Aft& 197, -a 2.
5. N4. $401 and K. Mf. 3fhtler, 8W. .7. scookon. 1904, in press.
S. 1. R4 fthelle' and ff. SiwelJr. An. Chao. Sm. Ion3, at5, MS.

2.7).St b) L aSed ateat.,-In".bsln ION, .

3*.
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* ~AN AM~z3T TO M=Z~ ONO-SPCZVZC AMMW!B PLMMU COIPLOW3 or
IR,23-CVL14KWinZM6I

Hasahide Nji, Uwji Inagaki and Yoshinori Ilanti
Faculty of Ptiaaaaoeutiosl Sciences, Uaga city ftiveruity

fenabe-doti, Mis±uh0-ku, Nagoya. JAPAS 467
Since the disovsery of atitumor activity of cis-?latin by D.

Utosenberg in l$69, various attemts have been soft to Gevelop move
antitumor active and Iess toxic platlawm comlexes. Amg the
carier Uigands of the Pt oamlepa, l,-cya A~meimn (-deck)
has been found one of the heet carrier IUganda, and varieties ot Pt
dach complexe have been. prepared by the adiftoaticn of leaving
groups. ~AgM three dwnh isomers --- ais and trans geamatrioal io-
mre and txan*-4 an -1, aptica.lema-t w-hlR2da
has bee ouw the most effective ugends.

fte charmterioties of bowa osteIs the 14Seaeity of the
modification of.,bat certler Ullnds and taUW~ p, is. a cear
100 c 5ydlai~ satiwiW'. oloyani dwigs UVAmsIy bbnd With
blologaei Uoiaf by amiod wmAotai. The ptodufta thue 1, , I
wilL net be -Ae~f to the 09u1Igm drugs any uself. Um@mw, metal

theplexS eis n O. au" uaft te t ixe Is""

OW961* ~ ~ th As SE?, 0Uw ft SaUAOno tdy ftstaols.

Na as 125 221/0

Md, 00, iU h ein in the failmif mp ess Cilftwr
ft MX**AS~ Obeam of- Somew M Us- (i~Aaawer absylates)

are very aluble In water. lbey mre rather hypseopi. a. no wt-
to.s activity is$ 1oP-lum A asI its aptiSMu dose,
6.2S soft. owS #-s36, iUw delit*-41' Aeed b~sAb-9lus-
roasts Ibeye iIts eptimi dome, SO g/kg and i/C 336 .,ad aimdg
wore- Pumod.,

ar eso Vpr"~. mo ft comasesa am emt" " boa "at amd
alsoba, while Uis ft comlemas ane aft solume in wate. they we.
"Ad"l In AleebaI be"*"s amd ablerhiom. %Sey Showed hbhe a-
tmosr sotivity.

00 afthase believe "at aumtflatio of leeaig INg of Ot f
desk 000000laflieo"
1. ftw amtitaw motive ft ooemm3a them, sis-nla,

* ~2. lowr to"l ft SOMUs.ee.
2. *AtSx-*olf* ft eaop2ae,
4. lips-tolubo ft OMIniMe, #Ad
L. St "WI - -1-et Prie po esfl affinity to the ertali& os-

ofs * w M W f i abod"ON~ - t O U inUvoa
Pr"" No Oflm u" mt N -a-

ISMhvagteoiuiswgssa e
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BINDING SITES AND STABILITIES OF TRANSITION
METAL IONS WITH NUCLEOSIDES.

R. Bruce Martin

Chemistry Department, University of Virginia, Charlottesville,
Virginia 22901

It is to the everlasting embarrassment of organic chemistry
that in early 1953 it has not described definitively the dominant
tautomeric structures that occur In the four nucleic bases of DNA.
Thirty years later the predominant tautomeric forms and proton
binding sites are generally agreed upon. The problem of metal ion
binding sites in the nucleic bases remains. In the puring bases
there is a metal ion binding dichotomy between Nl and N7.1 The
problem is resolved by comparison of 11near log stability constant
versus pKa plots for a variety of related ligands.

Stability constant logaritlms for N 2+ , Cu2+ , and Zn2+ binding
at pyridine or purine NI type nitrogens and imidazole or purine N7
type nitrogens display a linear relationship with pKC for each metal
ion and nitrgen te The slopes of all lines vary. ly from 0.3
to 0.S. For all aqueous metal ions and di at thesame

pKa, the stability constant for N7 bindi is 0.8 to 1.2 log uits
stronger than for Nl binding. For neutral adenosine the fl site is i
Intrinsically 320 times more basic tha the N7 site. However, for

S othe abov thm aqueus metal tons the ratio of N1 to N7 bound
adaosine complexes is projected to be 3, 2.6, and 1. respectively.
Thus solutions of noutral adenosine and these aqueous metal Ionsf contain comparable smmts of NI mtalated and i metalated com-
plexes. Intrinsic protonation and metal ion stability constants
are compared for adeosine, guanosine and inosine. N7 coordina-
tion in purine baem predqtnot a at low pand gives way to favored
Nl oordination for dimnPdt, CIa9 . and Zn" between pH 1.5 to 2.7
for &donos n, pH 6.1 to 6.7 for inesisn and pH 6.9 to 7.5 for

1. R.B. Mwtin and YX Nerin, Ntal Ions is Biological Systems,
1979, 8, 57-124.

2. S-H. Kim and R.$,. Martin, Inorg. Ch1m. Acta, 1964., 19-24.

40
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CISIMINEDICHLOROPLATIN(II) CROSSLINCS NIGH NOBILITY
GROUP 1 AND 2 PROTEINS TO ONA IN NICROCOCCAL NUCLEASE

ACCESSIBLE REGIONS OF CHSONATIM.

William H. Scovall. Nancy Muirhead and Lee Rt. Kroos

Bowling Green State University, Bowling Green. Ohio. VS& 4340

The, anti-neOPlASti agents cisIUN3J2Ptc]Z (cis-DDP). cove-
lently modifies both DUA and proteins and is fouind to crossli
these compnonts in cel lular chromatin, although the identiw MW~n
location of the proteis Involved has. net bent dete#*fmne. r h
proteins providing the integrity to ichromat~ art Of two VMpS
the histone proteins contained tn the repeatin wciooSomel Umit,
in addition to the non-histon chromosomal proteins (100P) Weib
are non-randomly distributed in the genome and are thought to
contribute to both the structural wa functio~al hetoeneity of
chromtin. To gain further Insight into chromatin structure and
the mode of action -of cia-DSP in undistrubed throMatift packaged
in ouclei, we reacted cI%4MP with nuclei and monitored the
character of the soluble nuclear proteins as a flunction ofg cis-DP reaction tie. We observed a progressive decrease In the

rotinsbad& o I h 'r moi itygoq (LUG) proteins and
a i s (2) the hi mobilI& rovp (W0G protetis 1.2 and E. Those
fiding sugges. thatthspoeisrc teivl

4' cr~oss)ke to WNA andor other prtis hmcal reversl of
the cis-UP bindifg verified that virtually all these proteins
were clearly cross inked In the ection. Alcrococcal nucoose
digestion of the cia-DSP treated nuclei, however, released only

NA1.2 aod E protein. These flidings imply that the 44I 1,2
and 9 preteiws, intera directly with or are tn vry cleft pfaxi -
mity tow I'M Upset ft f0- ttitVf t$ litfd mieraCCle
ovac loase #spot%*. 11fe eN P"00osd o t"er th t heiB
1 and. I S O pto fteU binin toten W t b~e aseectstd
w ith 

O e l o s e igr t a e t p t n

Ilme a ae"eo nees na es w cht.Fettetow ve auimnIf b oiiesPih~t SrIa
trimsWOlr:M1pu mutoa ead iho Aaa~eie
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Binding of (NS) 5 Ru to DNIA end Mot on InducieA Oxidation of dC

NClaruk& PA. Morrissey and 2. Jn
Dsetuoof Chemistry, loeta College, Chestnut Hill, NA 02167
XTIOW"%md 1 Kruger

Department of Chemistry, Dartmouth College, leowor, MR 037S

The reaction of ( (I0O ) 5 bI)xm 2 with calf thymes Wk has been
studied under approximately equilium conditicons over a reactant
molar ratio range of 0.l FcIWI<0 or covaleatly bound Ru
levels up to 0.26 WI IP the Vvedsiemt bludift site to X-7 of
do. Kinetic studies revealed a multipbasic reaction with en Initial
fairly repid coordinatio of the metal i~a boing felloved by slawer
reactiLons. Reactions were qnmhed after the Initial react icn
reached Its pseud-equlIbeis point and befoe n -ueq~ "eetm

* hobd progressed substantially. OW of csidised, acdhydA= l"yeed cem-
pies of lu(llI)-3IA, prepared from helical DMA, revealed the presence
of only ()Q I)hIJ for 0.1'<kI)/?AC 4  ""whis
verified by UV-Vis idmtificatios of the isolated cboatogrephic
bad. At Ibu(II)j/?WAI 0.S or Wom single strandd Uvews used,
U-vis spectra sugpeeted udditional bindift to di and dC re~iues.
XPLC and Individual ctreuhemtric idaitioication of these sam-
plea revealed a(u)~5 mU) nd Us4(%5 1(II Th 1
and CO spectre of RaC II) -US wvsh Rum/Pu is 0.26 indicated no
extensive destack"Ig or aiteraise In geometry (I family) coop"r"dto

* ~ moobotituteIm U SoA. lous prepared at IaualI)JWIn- appear
to hane umien 0eusterift IS&Mce cmndesmation, Simne thewere

rapidl qedin~Ki na eble to electrophorese Into an &ames gel.
a %i/ai ".39 Am appearance of spectral chareeteristias dee to

(M, (W f3(lI)) aortimatilon to the enscyclic amimes of di end dC Is
indicative of Oroubleolix disruption. Issateard plete with helical
NSA yielded a binding coneist ofl 5.1 a 103 wit a 6ft awalebility of
d8(7) sites, while *sitiar plots wifthsgl WtAse US Xae - 7.8

a 143 with 1009 of the AS(') sites ailablo. Itetlis With *"Il me-
lei indicated.smta doe lovlA'" hm d'~Ot) sAtes

etan a*w th Wyrelvis of "ae saw-peut" bw in
((dO(1U)3 3olU) 3 54 Sr W4 aftso~ ewes he p J47..ht

decreased In the tope of the iRa (7.6) for proton less iteam NO1).
j[t 3 ) 3 b(lIIl is a fast"o f IO0 ad 18 less efficient at etalyn-

isp this reaction thibham eee ety op
ov1ter 1./Yis at am at d 7.4 1M
to "0 morvedrapid then tat of its rt. ~ i WA.

* ~ ~ ~ t s td 8 Amodwmdwopeat nse s it IN (toom 2.1 a IS S

lofkt eepebmp4J 3 m Asia 7.01Sie tose suei
.eeemiot~~~Seta6~1W 0 e 1 4 b~d o rs

&A117 5U PONa ,~i diihaod
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PLATINUM (11) C014PIEW3 WITH DIAMINfS CONTAINING GILUCOSIDES.

Juan M. Pezrn5ndes-G., Instituto do Qula.1.a, TViveraidad

Nacioiial Aitdnoaa de Miio, Mkxico D.P.

Several substituted diminee with radicals containing a

g1lucosJde were repaead and re~ated with Kr2 PtC14 obtaining

the orepnig iDiho Platinumn (11) complex",

0"I
H aJII~ow

( SW

~' op~a~ be A1I~.~.wmm4

vrrVfL4
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PURIGE KRWATWU W D=UCCLPITAML WIANNM 3) ANDO
e. AL~cUICOISLEUS

wAd Adeildi mri

o*swasnt do dilmi., PaCUli due adbmosft 60d 06V. I gt4 L"u.
Qimauc, Qiboc. Cumd. GIK ?ft.

A ay meas am KwV aOW ftw~r w NOera bmiod ejcl ctul
for sie Ire*uuI - of upon 1or meiortaemialo =mspmdu himondh

( 'CJIT'92 MW enM' 1*m n M;LiwbwkW 6ij 06f
bI~dCa Sciviy of tiek timnce amet s oreduly dwole I* *at at
ie weD Buows ol-tlns m oe damr E0cwmahc~ - I.~ml2 ~S~
ibis promted us launun"' -,W Met".f kbw**im uabofd -Aomdb
Wid dscee 4ovuedu. "ece W* Aidi to MIMI * tt ike

booica reclom GUWK w i *me C9%,aiI delm (d

We lieu. "OWush ai diaracrorisd "~~eet "Mmtio ad aidatitution
prsA Pu dao*i an "i m4"0"ie st of #tit"eUa iwecta; %

'C( C,4 2 Ua1133M ( V3~ %-TP%' newevwr aI m .*Ae
-& ~~~reactions tie estee of #we orae"C wer not oradictab. Per owe lest

cese, deasmpwvmls of o t aumsomel evamee a", *h"e *$wrvid Use

(mid AC, pau. ft eqapsete graas i -W 0u" for #wtie eentu

Die ""monta WAlyO it or amd am &aa .1 be 0rnne frti
babied teupsip 'u ae ftn Xu ft 40ay avecnow uat w tar
*0 (49 c 1ph.jftl gB

f~q* a~ ~m tlam:
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CKIMICAL PW)PIRfl38 AND PKARMACOIGETICS OF 80M1
PIATWNM COWPOUNDS IN THE WDNE TMISSU

1131 3hVon e. V.K. Dmotsyu and X.P. XKrsauays

Mose., Stat. Untmvrity. Departnient of Chemistr. Omoological Research
Canter of AMU at UrN. Nesew. USSR

Pber~oo~etis of the platinum compounds with different tUormo-
dynauft stability and kineti lability is coweared In this paper. Tbree pIa-
Waum, dertwativg.. [Pt(NN.CiJ(DDP). LPt(NNW).(HW. end [PtNN.))C1
were ech adletwed In single dssof 7 n/kg. 40 ni/lrd and Is
o&AJI resectiveoly to sto rats. The remooreb was performed by mea* of
lestusuental etron statilso amenta. At St bee~rs Ofter odMrati
of (Pt(NC),J &ru& oouioentratisn In the kWmeym demyea-saccording to
power depestemee owuM 4 , where O." is oaiontaratio. "t"-time. "A" "b"-
*aest& A& M3 b1001s Mfte abb*elisra of mAUkinsre sosund

(PiNISCl)(O1,J th ave pitenswookinstic ocrm corresponds to
eep~rntei .pedasewit 1~8 h Im sl sb cum' of non-

osMauar ompousj te Nf as be reminvd into threse .pmetft
sessis with tciia. 3Sb sail 4d. The Mlereme e of phermavok-

Anate, ur~ ow e splanedby diffoereat reahtlatbflty of platinum
eow~w~sto on~eresubstituitan with seetrewe fragmeonts of

thepreaft. Te bbU*evoetsds P rpidy ad sronlyare bound to
poen.this Implies ladbrect te power dependence of Platinum eimi-

nation frot oy pareselspo, -p. tUn. The PlO) complex
is about 1 te than Ainert than 40 the great bulk of
As etodasted from-te body thrigt idneys beifore it

roe"t with prt ?b.Tis Is why (Pt~IC)R(OK). s well a strength comn-
pe"Med 48OM.J Am I- Ito oeswoatvely uwek - nteraction with

hisdiereof. the ~Masy am"n. it reait in the expononia1 phar-
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.TZPI METAL-CAMS MUinA4U

George A. Clark, D. Scott loble, Stimme . ls*Ans, Clife.. 3.P.
Rickard mid warmes I. knoet.

Departmnt of Chemist ty, University of Aukad Augklad,

New Zealand.

The reactivity of uetal-carbm 6amble hoofe to dtaeueeei Sn
term of the matue. of the ethetitumta as the cafteas esmom ate.
complexes Of the silp a i9md, dto es e ms, be derived from
various C1 3 copI e. w"" )2=. ciM *dmhq he
reacts directly With "eeal arovaloot emp~es of In and Got
form CY -complexes. Iales of thse am weso am

be described * The reactions Indicate that while It Is still
possible to have substitutioee reectieme at the oaH. anerbem atoo
In these serovelent comploem as alternative Iesmle is with lectre-
plies, e.&. 8Cl and Os(uCW (CO) (11)2 give @s(CV.E)C(*2M0
The difluoromethyl-complax M1k 790144ld an Istedleiato CI
complex which Moderee electrophlitc adatiea to the bomsom Time Ofg a tripbasylphoophin. ligami so forming a novel obsete.

Cd(CJ ) WK &lew reacts with OsCl(UCC 1 )(CS) (Ilk' to gLve

wi:,Cll be deahe...-
Possile routes to compounds with multiple notal-pheepherms

bonds have been explored and the cemiatry Of OuCH ftC(CD)2 (PfhO
is described. In this molecule the lilk-lignd ets ee a Pam&cr~
donor and the geoetry about P is pywidal from X-ray crystal
structure determinat ion. Nouster, Is certal* reactioens the P~-
ligand behaves as a phosphouiim-cation, e.g. reaction with mothoxide
gives the varovalent compound Oe(13(Ge)Fh) (C0) 2 (?fb3) 2.
1. G.R. Clerk, S.V. Nooskin and W.R Doper, J-hromot.Cho. IM6,

234, C9.
2. 0.3. Clark, S.Y. Bookies, T.C. Jones and VI. Roper, J.Cbsem.Soc.

Cbm.Comm., 1963, 719.



LINNAR INTIALPT ULAIONMIP% BINARY AND TMARY
COMPLEXIS OF COPPBR(II) WITH AMINOACIDS
AND 1, IO-PHBANTHROLINR/2,2'-BIPYRIDYL

x.T. ban, H.K. Lin, Z.8. Gu and H.Q. Liu

Department of Chemistry
Nankal University
Tianjin, P.l.C.

Over two decades ago the senior auathor predicted on
theoretical ground that there should exist a linear re-
lationship between the enthalpy of formation of complex
compound and the enthalpy of dissociation of the ligandin solution( i), i.e.,

A £ML - Q - &04 R11 (1)
where AHM denotes the heat of formation of the complex
compound while ARXL, the heat of Ionization of the Ii-

goand Q and Vire constants. Equation. (t) was first
tested in the Cu(II)-N-(meta-subetittted ihenyl)glycines
systen by temperature coefficient methodL ).g In this ommunicatia we report the existence of
linear enthalpy rlstioosbila in binary and ternary com-
plexes of copper 1) with some amiefto~s Mad 1,10-
phenanthroline/2,2'-bipyridyl whose enthalpies were
determined clorimetrically. All these systems conform
niely to equation (1) and the results ae shown below
CAN values are expreseed a Kj/mole; r denotes correla-
tion cefficientl substituting ups are 01 R CHO ~~H%.O. BUporisn~a -0nditionat in°0 Ofa 8004,

1. ifM--(Vsa-eubotititted PhOe~r.V'ne "

A NL w -10.700 0o.44 MRIM r a 0.992
2. Ou(II )-R-(psra-substituted pbeylqlycines-16 10-

phenanthrolins
AHRU' a -22.%2 - 0.202u4M r & -0.997

ANRL."I6 + .637MI.i, r =o.991
4, CUM( II )t. (met ited phenyl)glycieoe-2 2'-

bifrityl
A Ji , -20.0w - 0. M w a- -0.999

Th o is M viov to beO the first epoLrt .On the test
ofe eqof tion (1 by osloZgiettia mnse omet.

Y3 T: Chen; 3. awea. Chem., 23~5 1962)

.......-
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REACTIONS Of 2- ANWNOETHYLPIDINE WITH TRANSITION MSTAL IONS IN
AQUEOUS SOLUTION: AGO, H10, AS , AND VISIDLE SPECTRA

Adriana Daseggio, Lucia Bologni, Antonio Sabatini, and Alberto Vacca

Dipartimento di Chimica dell'Universit& di Firenze and I.S.S.E.C.C.
CIR, Florence, Italy .

The 2-inoethylpyridine ligand has two non equivalent donor
atoms. Upon coordination to a metal ion it forms five membered che-
late rings in analogy with uLganda such as etylenediamane and bipy-
ridil. A comparison of the specific chemical behaviours in interest-
ing.

Several results are available about the thermodynamics of for-
mation of the complexes of ampyl. However some of these resulta are
contradictory and to be regarded critically in a systematic approach.
We have studied the formation equilibria of the lapy complexes with
Nn, Co, Ni, Cu, Zn in 0.15 K NmCl solution at 250C having in mind
the following goals: (i) determination and characterization of the
main species in the various system, (ii) obtainement of thermody-
nemic quantities AGO, &NO and ASO. Potentiometric, calorimetric and
apectrophotometric techniques have been used. Experimental data have
been elaborated by developing computer programs in order to optimize
the agreement between the observed end calculated quantities. It is

. to be pointed out that the input to the program is comprehensive of
experinental date of different nature which are all exploited prop-
erly in order to individuate the chemical species present at the
equilibrium.

The system under investigation be shown the presence of pro-
tonated mid oxqdrilated species beside the simple complexes N(ampy) n
(n - 1,2.3). The therpodynamic funatioan AG0, AN' and TA ahom in
the di ?eim retelr to the stepwise formation of the simple complexes
and are expros e In Wi mol "

1.

I "I
40 40- 40 0-M.

20 - 20AG'

/ 0 '- ~ ~ ' 0 - ..- 0 sA

eo *I Ou rn Co i Zn Co ti Cu Sm
• t0N L-NL AUL +t. , le+ L-%2L-1%

1. 1. CoWu 1i4r, C. Petitfa u, t1il. S c. Chia. Fr. 1974, US6;
P.A. Ibber, 3. Griseer, H. 31"l, Inor . Chum. 1971, 10, 945;
A.M. OseIam, Z. 3a o~t, Wll1. Sac. Chia. lole. 71, ft, 05 ....
nd re te " e ther in . '

" 61 " +".

. .•

*J •
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USE OF EPR SPECTROSCOPY FOR THE INVESTIGATION OF

KINETICS AND EQUILIBRIA OF CUPRIC COMPLEXES IN SOLUTION

Harold Gampp

University of Basel, Spitalstrasse 51, CH-4056 Basel,
Switzerland

The EPR spectra of paramagnetic ions strongly de-
pend on the lgand environment and EPR spectroscopy
therefore should be a useful method for investigating
both kinetics and equilibria of complexes in solution.

However, EPR plays only a minor role among the
methods used for determining stability constants and
moreover is mostly restricted to simple systems, which
can be described by a single equilibrium constant.

In kinetics, solution EPR is widely applied for the
study of reactions of organic radicals but is only rare-
ly used in the field of of coordination chemistry.

The mayor reason Is, that transition metal com-
plexes very often give rise to broad solution spectra.
Therefore overlapping in multicomponent systems prevents
the straightforward data analysis, which is possible in
the case of organic radicals, where the observed signals
consist of rather narrow lines.

These problems could be successfully overcomet '2 by
the use of appropriate mathematical methods. (I) Repre-
sentation of the measured spectra in their eigenvector
space gives the number of absorbing species and also
significantly reduces the amount of data to be handled
in the subsequent numerical treatment. (it) Rate or sta-
bility constants as well as spectra can be calculated
using a procedure, that does not need any information
with regard to the spectra of the complexes. This makes
the method particulary useful in cases, where several
complexes are formed simultaneously and if their spectra
are unknown and/or strongly overlapping.

TepH-dependent complexation of Cu(II) by 3,6,9-
triazanonanedloic acid diamide and the hydrolysis of the
cupric complex of 3,,9-ttlazaundecane-t,11-dinitrile in
aqueous N*ON are chosen as examples to illustrate the
use of solution EPR in equilibria and In kinetical

Ile systems, respectively.

1. N N. Maider, and A.D. Zuberbhler, Talanta
i- 1980 7,1037.

2. M. Naai and H. Sampp, Anal. Chim. Acta 1960, 122,
303,

. , 432 A ..
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SPECFIT: A COMPREHENSIVE AND USER-FRIENDLY FORTRAN
PROGRAM FOR THE DETERMINATION OF STABILITY CONSTANTS
FROM SPECTROSCOPIC DATA.

Herald Gimipo, Marcel Maeder, Charles J. Meyer, and
Andreas D. ZuberbOhler.

University of Basel, Spitalstrasse 51, CH-4056 Basel,
Switzerland.

The use of spectrophotometric and related spectroscopic
data should in principle be ideal for the elucidation of
complicated equilibria. Contrary to potentiometry, spec-
troscopy provides an internal check of the chemical model
chosen to explain the data, i.e. the spectra of the indi-
vidual species. In addition, these spectra can give valu-
able structural information.

Difficulties in realization of this goal arise from
- frequently strong overlap of individual spectra
- correlation of absorptivities and equilibrium constants
- the large number of unknown molar absorptivities
- the large body of data (typically 1000 data points).

A comprehensive, reliable, and user-friendly program,
written in standard FORTRAN 77, has been developed to
overcome these difficulties. By elimination of the molar
absorptivities from the iterative refinement of the non-

I linear parameters the number of unknowns is reduced to
the number of equilibrium constants, I. e.,the same as
in corresponding potentiometric titrations . Principal
component analysis reduces2 the amount of raw data typi-
cally by a factor of five. The 3 use of analytical in-
stead of numerical derivatives speeds up the algorithm
and increases numerical safety. The handling of the pro-
gram is extremely simple and as input only the data and
a definition of the chemical model by means of the stol-
chlometric composition of the complex species and a rough
estimate of the equilibrium constants are needed.

The program has been tested on several rather complica-
ted equilibrium systems and has given results comparing
favorably with those obtained potentiometrically. The
reproducibilities of the two methods are equal, but the
discriminatory power between two different chemical mo-
dels is consistently superior with the spectrophotometric
method.

1. Gmpp, . Maeder, and A.D. ZuberbOhler, Talanta1980, 27, t037.

2. M. Ps eir and H. Bampp, Anal. Chim. Acta 1960, 122,
303.

3. A.D. ZuberbOhier and T.A. Kaden, Talanta 1982, 29,
20t.

101.
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1K THE ERROR PROPAGATION IN THE CALCULATIONU0 OFEE LIGAND
CONCENTRATION USING THE 007ZRBERG AND RELATED METHODS

Lucien C. Van Poucke
Liaburgs Universitair Centrus, Universitaire Campus, B 3610 Diepen-
book, Belgium

The determination of the stability constants of ternary sye-
tow from potentiomattric titration curves can be very difficult
when polynuclear, protonated and hydrozocomplexs are present.
The knowledge of very precis PH, pL and pit data is required. PH
and in mwst cases pHt data can be obtained frou direct smasuremmnts.
pL, data can be calculated using mathods introduced by Hedetrow) and
developed by other wore, iae. Osterberg2 . In these methods no
assumption is mode about the stoichionatric composition of the
mataliom complaxes. The pL, are obtained by a graphical method using
an integration and a differentiation. The graphical method can
easily be computerised. Although a number of good results using
this method hae been reported, in so cases error propagationg leads to unreliable results.

In this investigation one searches for objective criterions
about the reliability of the pL data. Therefore a number of simula-
tions are performed. The error propagation is calculated and the
ranges in which the method gives unreliable results is fixed in
function of known experimental variables such as the volume of the
solution, the total concentrations and the jiB and/or pit data.

1. D. Hedstrom, Act& Chasn. Scand. 2.. 613 (1955).
2. R. Osterberg, Act& Chasn. Scand. IAL, 471 (1960).

414
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STUDIES ON MIED-UGAID COMPLEXlS OF CADMIUM
WITH SOME AMINO ACIDS AND 2.2-IPYRIDYL

Miss Rajani. P.C. Gupta, C.P.S. Chandel, and C.M. Gupta

Department of Chemistry. University of Rajasthan. Jaipur-302004. India.

The mixed lgand complexes of cadmium with som amino acids (gly-
oins. alanine. isolouuee glutamic acid and aspartle acid) and 2*2-
BipylridyI have been studied at the dropping mercury eletrode. The €oad-
alum andno acid simple systems were studied in aqueous medium While

the cadmium 2.'-Bipyridyl system was studied In IGE (V/V) Dioxane-water
medium. The stability constants were determined with the help of Deford~and Hume's method. The mized systems were studied by keeping the con-
cantration of amino acid constant. The IP funectaons were evaluatd by the
method of 8chaap and Me,/asters and extrlapolatin slethod was used to

calculate A. B. C and D.

In ali the systems, a single woll-defined wave was obtalned. the reduc-
tion process was reversible and diffusion controlled. Cadmium being hexa
coordinated metal ion. three mixed Ugand complexes were formed which
are Cd(amino acid) (Bipyridyl). Cd(amino aoid)(Bipyridyl)t and Cd(amino
acid)g(Bipyridyl). terb. eleatrostatlc and statbl taetors bew also
been discussed.

drd

11..
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THERMODYNMIC AND SPDCTROSCOPIC INY35YZ"?ZOti OF
METAL COMPIZUS WITHU LIGAND-LIGM ND ZIYM ION

a b oaro ab
Paola A co Raf fee P. noo, Rosario Call. Vincenzo
Cucinotta, Pier G. Daniel*, Giorgio Ostaeoli, a "
Rizzarelli

Istituto di Analisi Chimica Strumentale, UniveraitA di

Torino, Italy
bDpartimento Chiuico, Universith di Catana, Italy

Stacking or solvophobic interactions have been found
to exist in metal coplexes with mixed lgands and their
poasible implicaions for biological systems have been
widely stressed. We have previously shown that the therm
modynamic pfalreters of complex formation are diagnostic
of the presence of ligand-ligqd interaction in some
ternary complexs o, 'qopper(II) and xsne(11) with bis
functional Ugam. This report concerns with a ther-
nodynamic and spectroscopic study (EPR and NMRQ) of ie

. , complexes of copper(If) and xinc(XI) with monoubatituted
malonates and 2,2'-bipyridyl as liganda in aqueous solu-

tion. Preliminary results have shown that ome peculiar
differences between dimethyl- and'di-n-butyl-msloaates
can be accounted for by the presence of an intriligand
interaction In the Zn (bipy) (n-DiEuNal) complex. The
formation of this complex was more enthalpically and less
ntropically favoured than the analogous complex with di-
methyloalonest. In order to correlate the extent of the
solvaphabic Interaction with the length and the rmif Loa=
tion of the alkylic side chains, we have investigated a
series of mono-alkylic derivatives of malonate with a-

" and im-alky side chains containing up to five carbon
atoms. The experimental results pointed out that only in
sine(ZZ) complexes this we somdary bed is Present.
beeides the influence an the thermedynio pareaters, as
a caseoqmee of the ternary complex formation, on vfield
shift in the terminal side htain methyl(s) peak is ob-
sered in the MR spectra.

1. 3. ligeL, .. IPIoer, am a. larkas zmo". Chem.,
I3, a,, UaS.

2. 6. Arena, A. Call, V. Ccim tta, S. Nosumsi, Z. Ri-
sarelli, sod 8. Sortam o u, 44.,.8. Deta, 113, 1291.

3. a. Risserel, %"to- cis. Act&, t"3.0 U#1. t'
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ACTIVATION Or HTDROGM BY sLno auDm DDNEs
OF HOLYMnMM(V) AND TO MtM(V

0. A. ItJan, R. Webers, and N. Makoveh iose

University of Colorado, Department of Chemistry, Campos D 215,
boulder, Colorado, USA 60309

The incorporation of deuterium Into certeal allysm sof
alkeuss is catalyzed by the amlybdeom dieer (CWo) C "
(cl,-Cl 5 or C ). seduction of the. 8lky"e oca_.-
lyzed. t amesmpl , der m amoshere of deuterium,
2-butyze dis oeverte~ into d.- - 2-bueene Uber x remn frow
2 to S. A neehmi wMeh ivoiveOS aS iutemlAt 0ith
bridginS hydroelf Ido lipads is propoed. Wforts to Inesee
the aelectivity of this deuterium echpnge vil be discussed.

A eries of now cyclopentadimyl tapten divers brd
by sulfur ligands have been syntheaized ftd cbiractorised.
Some of these complses Uem also bess found to activateo9 hydrogen. lor example, under an atmosphere of h)'drogem at
40, (CpS) (5 2 s)., it converted lito ( ( U 24SC S).Th
reaction "iolve. thJ bydTSematice of a Ira li ielated

.4 jethenedithiolate ligmd followed by the elation of a
*thfloea and elemetal sulfur. k bltd tuoWot difir

4' (CpS) (SC N4 S) serves as a catalyst for the hydtImnatAonof =nder ild cood tIons.

* The weact0fl of the above sYs owwets Mbt the'
Interaction of sulfur £ganda with bydrogen my be observed
in varloom structural end electronic eavirooents. In
order to investigte this possibility, we have synthesised
diserie cyclopeatediauyl derivatives of iron and rhenium
which contain bttitfg solfur limads. The X-ray diffrac-
tion studies of He coplexes will be discussed, end
their reactiwities will be compared to that of the

Amlybdomm sd tuagtem derivatives.

1. N. Nems, L. L. Writ, 0. J. Niller, L. Toimer,L C. UltmeWgr, and R. Rakowski o , J. t.

ll1963, jl329.



NKTLJIUALCTUZNSAS NVMmaaUaza CAZALTM?

Laurenc J. Docker and V. Moet Spears
Vectern Ketucky University, Ucelagt Groen, Kestacky, 94A, 42101

Koellopbablocyanlo. WOOLC ab ho activity In the cata-
lytic bydrooftatiou of aitrogs. costoaftas heterocyclee. nhe
EX(1C) Ius"d Include thee" uwe v equIs W4(11). T(IY). Cr(UI1).
"A(UI), IT~), C(U). 31(n), CU(IZ), ZaCu), *1(111), Si(IY),
NOMU,), ,AC).SAMI), S(IV, P011I), OMd IPWI). the
catalysts vet. SMptted on s114a, sluma, etlie-atmolo an
titanIs. The batch bYtrat1.iM, S& eAWASA hesadeCft,. aylom"
and 2,6 loti4Ine. were cprli out at 15-$SG*C aid SW-)06 pat
12. h cataIly11s &TO eftecOVO 18 the 94"etIVe brv~egetion Of
qulnalis to 1, 2,3,4-torahydrogealoae. The coeotAe s
depeadest "o tho SetAl derivative. At 50*C and 1000 psi TA the
order of activity. for D001C)I3iit is

RI- so 30 lb % 4g >,J 'j Cc I, cc 31 Pt 1, St At ), 2. 'Um I . t2
ft 30 V 2, Pb.gThe metal fit" derivativ. obove so aotiLvity.

9thistlnesc of the hydrepatie of -quleuns' uftk- omppefted
MOMI) I hav bums determined. thI *at*' Ise ftse te tif quie-
lie *Ad is UY&MOas ycrew. tu-e mfed.., So cmv with a typi-

first arewratte .. otota in theoawo toeW- m-f~I pos the rue. 1. e t an the solvet, aqpewt aed tomporete.
The molvest eriat MSw duesM 3' apieae I11d. US&%*LA the

* siurt otf si stats VZP " wO SAO a i u62. Ito, waret"
-~in rote IasAMell, toi* a ftstew at kv Lot solveat 6" a faeter

of three far tdo sMepr. The rote issrs" with trtw
quite sloWLY am the apeet activaionenergy to N11f KoolJn.11
for &@$"A seuaios sopiall'

rates. via tu ),App, *1~t44gw the-a oril a*-
PONOW"Volw '09 :uapl4w t 4 ael ups O" JAI~

tee~~ab~~dueims~~~dbA, mehim I*~eA ~~peo0

SAdezi~a f "AS iims". as 4499$geslu Am mated *RIM do

qua ft &W~ ibmeo " ofAtmm.
-N a%" ~ IM&ONA"d ~%m"

lof 43hMOSS %J0 7f a"- IhaS"m mIm
in ~ ~ ~ ~ a Wlee It4 w w g ~ o

Somodof NOW u"f he&tmeaes w eee M M i.
* sae, eUu uin. in Ames. wsh Meev



TR&41-2

CHARACTZRIZATION OF W(CO)(Pfts)&'4,2),
TIM FIRST IXMEPJA OF A NOLICULAR HYMEOON COKPLWX

G.- J. 9baa, R. R. Ryan, P. J. Vergauiai, N. J. Wassoea, and
11.1.N~ on

Los Alamos National Laboratory,. University of California,
Los Alsacoe, New Mexico 87545 U.S.A.

The discovery' of iisolable 16-electron completes, HKCO)a(Ms3)a
(H = No, V; I Cy, Pr ), has led to an exceptionally rich sad
unique small molecule coordination chemistry. Facile reversible
binding Of 112, N2, Ca84. %0, and 90 has been toned, as *ell as
irreversible bonding Of C, 902, UftS, ad r1-io Addition of N,
(1 StM) to H(CO)2(*3)2 yields stable yellow crystalline solids
mer,trana-%(CO)s(PRs)2(Eg) which have been shaft by spectroscopic
M ~ii-oallographic means to contain a coordinated dihydrogen
molecale. The K2 is extremely labile and reversibly dissociates
upon exposure to vacuum. Ranan and ir spectra of the Ns, D, and
RD form Of W(CO)S(PCYS)2(Rt) have been found to be consistent with
aide. bonding of Ih to the metal and modes at 2690, 2360, and 1900
cm- I have been assigned to, be iV(3), *(U) v and V(U),. respectively.

A, v (Wo), v (WIS), and 6Oih).wexe obervd at 1570, 053. and 319
cI p rotu ow of WWC)&(PPtn)2(Eg) skewed a single krood

resonance at 2 14.2 for the Kg ligand bet gave a 1: 1:1 triplt with
f ~J(V) a3S. 5Nofrthe XPspecies (cf 0-2 N *asesossM

crystal st'ractum. owlyaes, of V(wOa(1r~)a(Is) demmstrate the
pro**" iftcloo -12 lir i pertinent diatances are V-Eavg&)

l~52) (K-a~j I~l)&(ntsaares) WW m-2l a 0. 75(14)

11e 1h ligaud axis is pars"I4, to th ?-dtptea4 the
5-U separation, in slightly larger then ta In frees. V. (0AM)
This roa*bte e*tmft*e may rqkket 60t I~ feim of
oxidatve aigitm. Zko"1l a4ep, Sis"01tate ot atobt tk*
discovery of USe, te011M, Wee 16"W to" itct the: Ie~'I utot

* bonifg, whch t, etidere to be"gtetl a R-43eehi~en 2catet,
*4* lntereties. rbs tie, meaim the 246ggt1ftp

__ . Rib, .J, sh .u Sow Io#61
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THa41-5

REACTION OF CHIROMIUM ATOMS
WITH STYRENIE AS A SUBSTRATE

Michael C. Shepherd and J.*J. Lagovski

Department of Chemistry, The University of Texas at Austin.

Austin, Texas, U.S.A., 78712

Cocondensation of chromium atoms with styrene in a heptane
matrix at -1960C yields a variety of products. Oligamerized
hydrocarbon products Include several Identifiable (by 163 and
mass spectroscopy) dimers wa several trimars. The divers include
diphenylbutanes, diphenylbuteneg, and diphenylbutadisass.
These products vary significantly from thoe obtained by thermal,
acid catalyzed, and other oligomerization procese.

Also present in the reaction mixture is a chromium-conteaing
organometallic complex. The reaction mixture at room temperature
is a red-brown color characteristic of bis-ares chromium(O)
complexes. The red-brown color changes to a dark blue upon
freezing with liquid nitrogen, but returns to tile original
red-brawn upon warming. The color ghange is tentatively assignedI to changes in the mode of coordination of the styrene ligands
on the chromium center. The course of the reaction Is discussed
from the product analyses and other pbysical chemical data.

4



TRa41-6

TITANOCENI SUPPORtTED ON CIRYSOTILE ASBESTOS FIBURS
SELECTIVE HYDROGENATION OF OLEFIRS.

Daniel Comak

Ddpartement de chimle, Facultd de sciences et de _S&U.. Unlverultd
Laval. Quibec, Qudbec. Canada. G1K 74

Some aspects of "h catalytic properties of supported titanocene
reduced by n-bulhyllithium has been examined for "h hydrogetion of
some linear and cyclic olefins at NTP 192. The moud support used Is fth
hilfly structured broclte-alicate mineral, chrysotlle [Mg3S120,(QH),J.

The supported titanocene precursor examined (0.9-.7 w%, TO) we
prepared by reacing (CH92TICI2 or (Cl 2 T1C1 with selected
chrysotile short fibres (1-10 pmi lon* In toluse. A brief account of the
chemical and spectroscopic data for the isolated fibre will be g#ven.

The catalytic H12 Pas uptake was measure for several linear oefins
%L~g, 1-hexene, 1-octane, 1,3-octane, -.J. Theme results indicate 1hat the
activity of the systemn Is comprable to other metal and flgand anchored

f titanocane complexes. However, the tmesured H 2 uptake for cycloolefins
was significantly sdower (k l0) compared to those mneasured for the
corresponding linea molecules. Moreover, cyclahexsn is not
hydrogenated by th catalyst under these conditions.

Evidence will be given showig that fibre structure Is preservedl In
the catalyst and titanim Is bonded to the fibre's surface The novel
hl9t selectivity reported hare for the titanocene catalyst Is believed to

be caused by the serpentine crystal structure at the support. Hence,
mmodels whomr the titanium Is dthar anchored to the magnsalm layer,

-M50-'(C2 trcture 0, or to the silicale Wyert USI-O.14CN 2
(structure U), of the fibre will be discussed.

CNeN section of a I (mu)C,
dirysotle fibre Awing L
possible anchrin sites

I* IL Cook, C. bwisau P. ombs, 2.4. &IrP ,c.e816 IsL
DOWf end F. Kkoftre 4 1(9) P

2. IL O51k 0111 C.U UUi..heS k% W01

044



CARBON KONOXIDE HYDROGENATION ON COBALT BASED 5

CATALYSTS : THE PROBLEM OP OXYGENATES PRODUCTION.

J.L. Costa, A. Demonceau, J. Drapier, A.J. Hubert,
A.F, Noels and Ph. Toyssid.

Laboratory of Macromolecular Chemistry and Organic
Catalysis, University of Luige, Sort Tilman,
4000 Luge$, Belgium.

Cobalt-based catalysts have been investigated by

focusing on the production of oxygenates (particularly
alcohols and C2-oxygenates) in Pischer-Tropeeh reactions.
It aPeed -t Boa* Co(I) complexes wore in *one cases,
precursors of catalytic species displaying significant
salectivities in alcohols production relatively to other
oxygenates (mainly aldehydes). The activity is relatively
low under the used conditions (autoclave, no trapping of
the products, p-15O bars, T200-250C).

The selectivities are very sensitive to support

0effects and to the presence of cocatalysts. However,
the addition of a second metal leads to a strong increase
of efficiency in some csee but without improvement of
the selectivity : the hydrocarbons remaining the min
reaction products. The pressure is an important factor
as practically no oxygenates are formed under low pressu-
re (vwl bar).

A comparison between a liquid phase system and
a supported catalyst has been realized when using a
circulating device allowing the continuous trapping of
the produats and operating under low pressure (1.4 bar)
conditions. Significant production of olefins relatively
to alkanse was observed under these conditions. Moreover
the influenae of different factors (supports, catalyst
aging ... ) on the *electivities (distribution of hydro-
carbons relatively C-atom number, distribution of Lao-
mere) and on the yield has been investigated in some
typical examples.

Finallly, the factors governing these effects will
be disclosed together with the mechanistic implications
of our results (e.g. the importance of the oxidation

41 stat& of cobalt).

This work was sponsored by the Commission of
European Communities (Cll)(Contract n*21-D-2-326-3).

I) M. Ilamebard, D. Vanhove, F. Petit nd A. Nortreus.

J.Cbem.Soe.Che%.Com.,9O# (1SO) and Ref.thereim.
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T&4 1-8

CATALXTIC POPZM I S Of rMWDAZOL-COTAIHfl1BY8T3E5

T-N. ahtah;Un U.A.NarIbanbkov.Ye.Smoyar,3. A. Aoraaov, J. Zoo AIIYeVI F*M. ¥. bragiow

Institute of Theoretical Problems of Chemical ecbno-
logy, pr.Nariaanova 29, BIku, 1381, 370"14

The quantum chemical Inve.sijation of lzidasoie
models with hydrogen d rs and or-electronic s7stems
indicates the possibility of catalytic effect by imLda-
Zole-contat ,sysema in Oydrogen transport and Mi-
chael type ainion reactions.

The 0--complexation of imidazole with unsaturated
systems leads to tue formation of aonor-accepcor pairs
wirh nuosequent electron distr2.ouion aepeiding upon
the nature of unsaturated compounds.

eUS experimental evidence of th, theoretical pro-
dictions beoomes obvious from toe exorimental ata on
the iq~uid pase catalytic hyarogen exchange between
alconols and carbonyl coounds as well as ,yanoetIhla-
tion of organic substances wit activated hydrogen atom
using imidasole, bystidine and trypsin as catalysts.

The first type reactions take place in acidic me-dia (pH115), ibile the Michael type reactions are cata-
lysed by siidasole and its derIvatives at pf) 8.*In all aes 1A rhe temperature range 25-40'0 the
rates of the reactions are oo tlmail slow.

It is suggested that the eati-
Oo ocour through the simulteneous mfration oftwo
proons .and the charge distribution a the bond dia-
tribution chain with participaton of two molecules of
imidasole, while the cyanoetbylation reaction goes
through Leo four-entreyclic inte=*eate arrangement.

The possibility of such slow chemical roactions
catalysed by Imidasole derivatives in the living matter
is proposed.

426
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T lIIIl2-1

METHYLMERCURY(II) INTERACTIONS WITH SELENIUM-
CONTAINING LIGANDS PERTINENT TO THE ACTIVE

SITE OF GLUTATHIONE PEROXIDASE

Alan P. Arnold, LKhoon Sin Tan and Oallas L. Rabenstein

University of Alberta, Edmonton. Alberta, Canada T6G 2G2

The mammalian enzyme Glutathlione Peroxidase (GSHPx)
catalyses the conversion of organic hydroperoxides to
alcohols and contains selenium at the active site.
Selenium exists as selenocysteine In the reduced form,.
and as the corresponding selenenic acid (RSeOH) or setl
ninic acid (RSeO2 H) in the oxidised form of the enzyme.

t nhbtion of GSHPx by heavy metal ions may result
in increased oxidative damage of cellular membranes and
thereby be linked to the toxic effects of these metals.
We have determined the formation constants for MeHg(II)
with HSe(CH 2 )nCOOH, n-1-3; selenocysteine, seleno-
cysteamine, selenopenicillamine and HSeCHrCHONH. The
displacement equilibrium constants for these felenols

I with the MeHg(Il) complex of mercaptoacetic actd were
determined by measuring the exchange-averaged "H MR
mercaptoacetate resonance as a function of pH in D90
solution. The selenols form complexes which are more f
stable py3 0.3 to 0.9 logK units than their thiol
analogs. 6.

By following the conversion of tBuOON to tBuOH in
hemolysed huw% erythrocytes by spin-echo and transfer
of saturation 11L NMR experiments, it Is apparent that
MeHg(II) does not significantly inhibit the peroxidaSe
activity of GSHPx. Species distribution calculations
show that under toxic conditions, at most 3% of Nlatg(II)
is complexed by the enzyme selenohydryl sites at physio-
logical pH, the remainder being bound in riptd exchange
to hemoglobin and to substrate glutathione.

In the presence of intracel lular thiols, insignifi-
cant binding Is expected to occur at seleninfc acid
sitefS of the oxidised form of GSHPx. Equilibrium studies
by H NMR with model seleninic acids formed during
MNHg(IJ) cleavage of diselenides in aqueous solution,
show only weak binding to seleninic and carboxylic sites
of these molecules.

1. R.J. Shamberger, *biochemistry of Selenium", Plenum
Press, New York 1983.

2. R.S. Reid and D.L. Rabensteln, Can. J. Chem. 1981.
59, 1505.

3. ".. Arnold and A.J. Canty, Can. J. Chum. 1983, li.
1428.

4. O.L. Rabenstein, A.A. Isab and R.S. Reid, Slochim.
itophys. Acta, 1982, ffl 3. 

- -S. R.S. etld end D.L. la-nstein, 4. As. Chem. Sec..
1982, j10. 6733. -%
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TI'a42-2

A COMPAATIVE STUDY OF Cu(I) AND Ni(II) TERNARY COMPLEXES
INVOLVING HMITROAROMATIC N-BASE AND HISTIDINE OR HISTAMINE

Vibbe X Patel and Pabitra L_ hatahara

Chemistry Department. U.S. University. Baroda. India.

CU(II) is known to form two types of complexes with histidine in aque-
ous medium. [Cu(H.Hist)] with coordination from anunocarboxylate end.
mladanale nitrogen being free and protonated and [Cu.Hist]. with coordina-

tion from amino nitrogen and imidazole nitrogen with free carboxylate. It
was thought of interest to study the nature of coordination in ternary
complexes [MAL) where M=Cu(II) or NI(ll). A=2,2'-bipyridyL, 1.10-
phenanthorline and L=Histidine or Histamine.

The formation constants of the ternary complexes were determined

by using SCOGS computer technique. It is observed that two ternary com-
plexes [CuA.H.HiStj and [CuA.Hlit] are formed. An expected hlogk is found
to be less negative for 0--N coordinating [CuA.H.Hist] species and more
negative for N-N coordinating [CuA.HLst] species. In case of ternary corn-
plex Involving Ni(II), only one species [NiA.Hist] with coordination from
amino nitrogen and imlidazole nitrogen is formed and Alogk is negative.

It is interesting to observe that unlike normal observation. Alogk for9 [NIAJIist] complex is less negative than for CuA.HIst] complex. Similar
observation is made in cages in [MA.Histamlne] compiezes also. The prob-
able reason could be that as in the case of [Cu(bipy)g (HgO)g] complex.
[CuA.L(H#O)g] (LuHist or Histamine, coordinating from aromatic nitrogen
as blpyridyl) also has a cis structure. Hence in the formation of [Cubipy L]
from [Cu(blpy) (HgO)g] . the ligand L gets coordinated at one equatorial and
one axial position. Due to Jahn Teller effect, the Ugand L Is strained ard
the value of I is lowered, resulting in more negative Alogk value
than in case of [N.L], wherein this effect i not operative.

This may be extended as a probably reason why Ni(fl) is not preferred
in the metalloensymee. Involving a ligand with Histidine like coordination
and another O'-N coordinating peptide or 0"-0 coordinating phenolate.

.42/
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TMa42-3

KN M COMPLXE FOR THE STUDY OF CADMIUM nDING SITES
IN PROTEINS

Robert A. Bulman, Denise Higham, Jeremy K. Nicholson and
Peter J. Sadler*

*Department of Chemistry, Birkbeck College, University of
London, ,Ialet Street, London WClE 7RX, UK.

113Cd WNMR studies at 44 and 88 MHz of a new amino acid
derivative of EDTA will be presented. the ligand is highly
unusual in providing a wide variety of binding sites for
cadmium ions which are in relatively slow exchange an the UMM
timescale. Further curiousity arises from the observation
that three of the "'Cd nmr signals exhibit sim lr chemical
shifts to those of the naturally-occuring oadLw-bindlng
protein metallothionein. Moreover they also show homuclear
"'Cd-"'Cd spin-spin coupling s the first exasple in a model
system.

V
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TH&42-5

THE RWOUCTION OF OCrAUTHL-AND TSTROPWIL-
PORPHINATO, PLATZNUM(IV) CHWXIDEB Y PIPWRINE

Barry Schwartz and faul 1. Sbupack

Villanova Univorsity, Villanova, Pa., USA, 19085

Synthetic metal porphyrinh are useful models for
the study, of the r=d a&W coordination chemistry -of
biological porphyrins such an hemoglobin and chlorophyll.
The reaction between *s coordinate octaeth*~l-or tetra-
phenyl-porphinato platnum (IV) ohlovide (Pt(1V)CWCl2
and Pt(IV)t#PC12 ) and piperidine results in the roduct-
Ion to the ororspeoding four coordinate PW(I) por-
pbyrin, a two electron trsfer. The reaetioa to
first order in both reactants in the initial stages,
but afte .r the reacti6A to about'50% complete the
kinetic's become oslos. n1e segodealrj 4
stans are about 3 x 10-4 Myc~ad .
sec- respectively. Teqiert e std Its ahwdthe
react ion to be endothermie, *wit01,68 * 06 koa le for

A both complexes.

It' %vM tudies failed to show ay evidence of.a&
Pt(Irl) intermediate or a 1pipenidine radical. Ip
additiho no. initial prphrin.pipn1ite faieould*
ooqilex was obserwq# Usa extropy of activation Is.
-35 eU fjor both complexes which Is ISdi9atiwe of An
outer sphere react iew.

Mas. spectrometry identified pyridine *asthe o4,ida-,
tion product of piperidise for the Pt (IV)ObCt*l reaction.
Thus, thxozostv~.*I~, ueu)5oz Pt R)OMMl
will 6xittise one pupwl 'no 410"e. 1*he =Mwy4L~
ozidat It #to"& d 4jn~beaatlub to:tura
the coWuZMve t.;dq eaAAn"h ~~ts~a
This pr6oc~t di*?eroo t that #bserwe Or

1.t el~ado 34G L ar3.Am.
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THE ZI3C!RXIC SftRTM Of PLANR PALL&DIW COPM
AND I I BIOLOGICAL, ACTMVI!

i*, ISU~ov S.A. bavtoova, LA. Voitytk
Institute ot InopA~aic Chemtt, Sibeie Drench ot
the USSR Aoadwsi of Salonoe, Novosiblzth, MUS

M~e roults of. a -l-ch o am -M~ s69t
ral studv of *is- and tems-lmIsanPN54 0
Pd(slN) 2C1 2 and PG(6l)2 and CC the oompOftd POWgl
(glB)Cl , P(39,01 2 and "'~~ 1 . omideed. Th.
eleotronlo atrwuo oaloulatlons s'c perfonmod by
the &-ieprta nID method. Mhs proile of the
X-ray Clip -speotru ws found to demd anthe

9 ~Amrul arrangmeut ot the Cl atom and *an be used to
establish the ole- or tsans-oonflgmatim of the oam-

A pounds. AooordUg to the calaulatoma, the elbagO 14
(the shamt wave latmw: t~ ofthe. spetmf oapoauf

f to the chf. ot the AO cp£0.otrfttlam to the
oo*pled aftlbo1Af NO and, hanoe., aq* Ue used tow
ps'ediotlaD of obmages in the Pd-Cl baud stragth in

pamet'kim at Pt'e 44MS the at 04 OfA^t
ast lp ab#Uu of the'4 £ ocf * Rta 4fta

arkedly f* tbeohh abft a the omnttl. *tom. rs oh-
tafted Mzeietlad 0alouat.4 realte chw t"e
cowg on the iftal to the 60"Asef t. bmwe
Some from a *is- to a trans-Isome.

OD the heals ot the"e esults the relatioahip
betmee the btologLWa a"tivity oath cwomplexe and
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K. 13MJIJ((JIN) COMPO OF GW6UTATJUONZ
M. Adulah.D.sarrtt, andl I. a'tn

Dprtsnt of Chemistry. Chaises Colieu.. UIIivwTIty of London. Manres
Read. Loods.. 313 SUL United XbWOadM.

Theuco Tbosslerance F0actor (GMI~ is a abtemma(U) complex
believed to anhance the activity of ID4911n by ating as a colactor. It has
been slaed from a number of system but sest notably it so e yeast.
Analysis of material from yeasts Indicates Mhe mjor omuponents to be
ebvemnlumU. glyolne ad systeinte together Walh gietAds aiad nicotinic
aedft The amino adids involved are the eeegwasats of the naturally
seetarda tet-p"eptd gutatblons (051 or 11.1)

The Steetvenoe of G?? Is usual assessd in an isolated adigioyte
cse etm'. Olucese uptake by thM cull Is umaed to. %he presence and
ebose of U? end/er insulin. Ashy, Off properaiens stimulate gloam
uptake by the celia In the presence of hnuni but it Is imp~ortant to note
tha In the absence of Insulin mitsbahua is undeftd. GIT is thaw "o
infulin mimetic but insulin potentiating. The mchais of this, process is
at present uankncwn and studies are hampered by the fact that little In

Inw of the structure of OW. Altbeugh coupismso of ohromiumn(f)
* showing ON behavior beet beest yetheassd. ap of these Isavs beeng ehmetarived. An - rmute e browwMbau O m :Kmie of glUtathions

a"d nicetlal ald, hOwa vemarkawl "ft in *L %ore. test Sstoems. we
wiA* to reot the qJ"tsoso asd, oaetestu- enao a nun~er of
Ocfw(Ir m lsnosesare th irststash emeepsSe to be prepared.I Thee. dft kinds of 11011 e bee basynlbesixed a bls-

A ~ghatadoima complex KsONsIL)J mined Ieuse with the amino
asO L-w~stelae. VShlutamie adid and4 leiaUtis amid 'Kd0kl4XA(-]

ki~t S" Owlefsk 00 hWOObl I 15C4he.1k dpy~It

hoet bessi byS ; = iWWO n d "h~w i r Ok eiays
sinsrad~adnbf~gIegmm~r~ru.0~wCOMMO

the t~s ~ a ~ euind O ~~SW %V t 0
ssst ~ ~ ~ ~ "ai M wpfw a .dpeea o w atih oy d

*~. 4.the gbg re~is dameact ~p wi~ aw the @bow~
ld~~~t . ai tes e e



T5.42-8

ELECTROSTATIC EFFSCTS IN WTALLOF~ROEIK EL9CTRON TRANSFER:
A COMPUTER GRAPHICS STUDY Or THE INTERACTION BETE

PLASTOCYANIN AND CYTOCNON c

Hans C. Presman, IElizabeth D. Getaott and John A.- Tamners

Departsent at Inorganic Chemistry, University of $jy. NRJ...
2006,* Australia. a D*Part*Mft of Molecular Biology, ltesearob
Institute at Scripps Clie$*. La Jolla, CA 92037. U.S.A.

* The Cu-protein, plastocyanis (M.W. *10.L500). No an eagential
* role In potosyiitheais as An electron carrier between Photo-

ostme 11 and 1.* The, bioloilost electron donor to plastocylunin
is a membrane-bowmO hems proteia, .ytoenrome f (8I.V' 3000O).
Ilectron-transfer from a related protein, eytoalwome. IW
12,400), to plastocyanin Wo aqueous solution has sks short-
oemings as a model ter the biological, syste. b"t J& a Well
docu.mat reaet ion.

In order to test t 'e hpptrMiS that eleotreetatic estfots play

an Inmrtait role 1~ *leotrm-tVansar between utallorotainh,
field at viftsg 0i,04040 tram the *6l0ular Surfaces of

4 plastoosyn n d afton a.- ft have ld the rtibilts to
diret a copmutr ~ *o-~s ;bero tar- fridnattf i*ioh are
likely to faveW eleetros %fanst.! betweenaOthe moeewto,.

a~~ un"0o 9om

K'derived partial EIW f4Wir~f$ %M$s 4Kpe 40"" amre.'SsU rei
and to- exostre- btait eetmma-- am-i
fiel -,* 04"11"*" -#tvft .0 op Ie'movEew or the mumeemt

am t VW14 po in- " .dMa- frpm it. ts .' to
sQW toe asoi& asLuigsa-mtpgee e

IN various distaimos from the malewl.

Iepromeantiem at She eSlesises, a"a their flerea ie l

tresoate ties. Ua well a ase ogwutit To "*"a-
Nod" s far 4100"Ves4410 S409eretiw assn" aldoom"Ams, A"

it - o a r-u Wom Ct I" stoeshheie si demP 4646ia

h5 4#54I
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TME PROLIN RESIMIJ AS A 'SUAK-POINW IN COMPUMS OF
=OMIGOFE 18 COPPER (U)

Henryk Kcalqmmk~i. Grasyna 3oraicdca-Xoslowska and Xoeslie V. Pettit.

Knstitute, of Chemistry, University of Wroclaw, 50-383 Wroclaw,
Poland,
Departmnt of Inorganic and Structural ONO~estry, fte University.1* Leeds. 1A2 9.1?, U. K.

Insertion of a prol~ne residue Into Owe second or third position
of.a tetrapeptide chain 4dJes the molecule into two fragmnts
which are potentially able to co-ordinate ivdependentLy witha
metal ion. What is more, the pralin residue encourages a beta-turn
in the peptide chain, particularly when~ in the second position. with
the result that the two ends of the chain are encouraged to adopt a
conformation fawourebl.. to Joint chelation, to a metal IMn au* as
cowper(W ax This mans that o er c~a lo~Ic the peptide Into the
biologically important 'bent' contozoatio. .this pould provide

ole fee oq~px in the, &tiuitf~ * some aeuxopeptids and *ado-

as.ppues

Te esualtsh conbr Chei c WO*I of et of a proli e basdn
astid dim 0. Ilexesd'Oati h ftts with 60e11141o of theda
usng <omaiewx mad thp 00ei an aowe. 4e,

a 159 deltewin sumngth to psat esti.

fte results coaft ti 6 sific ta ofl he ~ e eidea

ga4..-i -h 14" tG at) V6, as*a t .0

lot" oblt AVsann 1h r b bit ip

, 44 m:

1) P. T. Ckf a" .D oe
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THE COORDINATION CHEMISTRY OF MICROBIAL IRON TRANSPORT

Kenneth N. RMond

Department of Chemistry, University of California, Berkeley.
California 94720 USA

Iron is the only transition metal for which well-defined bio-
logical uptake and transport processes have been characterized.
The need for such processes is due both to the ubiquitous role of
Iron in biology and to its profound insolubility as the hydroxide of
aqueous Fe(III). For bacteria, fungi and other microbes, the solu-
biltzation and cellular absorption of iron takes place using a class
of Fe(III)-specific complexing agents called siderophore. The co-
ordination chmistry end function of several of these agents will
be reviewed.'

There are many different sIderophoes km and several types
of transport behavior have been characterized. We have used metal-
substituted [Cr(UI) for Fe(IIf)], kinetically luert siderphore
complexes to probe s of the machentstic feetures of e.(ViI)
transport into the microbial cell. e a Mve also used Ga(III) sub-
stitution to probe the possible involvment of reduction in the
release of Iron by the sidero.phoe. R intly snthetic std eoot°res

4' have beem prepared In which certain mlecvlar frepen ae the sme
as the m deled siderophore. Wlaxes of thMe 11g s are themI used to dtermine how the Mlecular recognition procss works far
those siderophores for Atic thef re ev seIfic receptors on the
microbial mvam surface,

The solgtion equil bri aum eadime MO~MtS of 0iehr
complexes are being std tn to ~ to det m te intrinsc
limitaton of iron emoe-p vo6e aV th MIe to miObi
iron transport.

1. K. V. RaK ei #. 16 W ad. V. "inMa"h, Wepis iferweetCheistry. Viil. 125., 14.

. ~* . V. L. Pminr ,Ve. A. Norris, 6. . WeumgC. 4 Calv aI
K. X. q.eip;# J. OS. K. , 46.

- _ 3. . , . ,+ 3+. j j , *S..

.... 4 +++ + . . +

Il'F~l"I
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OUCAL AMD BIOLGICAL U~nISU OF £3ThOTItOXMAT

Thomas. ftgryl and Richard 1. Oleen
Utah State UDiOeriVtY, DOhertmsot of Chemistry & Biochemistry,
Lou&, Utah 64322

Perrichome Is a trihydrozamate peptide type siderolibore for
severul mS~troorgaisame. We have now obtained retrohydroxamte
ferrichroft by chemical synthesis. In this molecule, the three
-CO- and -UCS- functions have been reversed In the hydroxamate
containift side-chain,. Iznination of solecular models suggested
that this derivative aight mimic the bioloelIa action of ferrn-
chrom.

The retro derivative wa compared to ferrichrome in three In-
dependent a""Ye- it Wa itdistinguiebable from ferrichnous as
a growth factor for the auxotroph, Artbrobacter ~~g~ , overI a tbouss*d-f old concentration raig.. so detectabledifference
to the two camaomade was observed In their ability to antagonize,
the dantiiotic action of albamyciS against IA" 061us714al1y. the 74-50 labelled *CWaMp d pee a~i n
feetivamse as ferric imeophowes toy the faoa, Ustiap IM -

0 Atbaj*the apas of the uptake curves ware s1aie~at 41f-Wi~to te tro derivaive I&S as leat SO effective "s ferrn-
chrome durifg the AMitWa thae of uptaihe. The rate of iron up-
utake se t diminished up". Awdift of ferrichraft A, -demntrat-

Usg that the retre, cmposed ft"Is"e the ferriebrams uptahe eystem.
tn Contrat, dsmhyrerayioamt 'Inf r in which

the three stl grus urraeediaa te irn are relcdby by-
dropema, eb~soe m activIty with A.SIVg nd wa not ax of-

fatvrW rpaefrA.AM106dkma u that the

Un spies at the b401"ioal sotty of Tatrubydrasate far-
niobreft, go, umeePeged fomod ef"Otocat dff inae in dboe-
teal properes" %*a .0pomedb thmm'. In perticular, It
MPWS' to be a M& W~*~ dsar of srean~tZ SSA. b by tbe

sest 47s Of Sse VUOU.~ WfetM to Ji 4WA Ase edlQy of CAN2
eshya~stapsm~araesges to 6000016 fet its traft, wich is sot

te for feobm
to 66"mfiueis, wend&VoMss~ ferCieboMW U~ the, first Cb=-
iceiy antbp 0ia 4 " -qs that "-at# adiW" "Ms hieJUgal

aetiS*~ of hgwaht IO 4 4 t st fo. A, two* to the
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THERM4ODNAMIC AMD HZQIAISTIC STUDIES OF IW(EUI) RYW=OMC ACID
COMPLEXE RELATING TO INK SIOAVAIUNXILITY

A. L. Crumbliss and L. Fish

Duke University. Department of Chemistry, Durham, IC. USA. ;7706

Although iron is the fourth eat abundant element in the
earth's crust, its bioavalaobtlity Is limited due to the low solu-
bility of the aquo ion in teutral edium caused by hydrolysis. 'In
order to acquire this essential element "aerbic ad facultative
aerobic microorganism utilize iron(IlI)-speciffe chelating agents,
called siderophors. The function af these aiderophores Is to aol-
ubilize the iron by forming an iroa(1II) complex Which Is transepor-
ted to the cell 41here the iron is released. Two classes of sidero-
phores have been identified based on the structure of the iron
binding site: catechols and hydroxamIc acids. There io aom evi-
doece that thiohydroxamic acids my be a potential membr of the
class of sideropbores.

Kinetic and thermodynamic ditta will be presented for Iron che-
lation by msthetic hydroximit acids. 1sC(0)X(OR)1,, and thiohy-

droxamic aide, R,C(S)3(Off)96, and for couplex diosociatton. Di-
A rmet comparisons will be ieda to diaterulum t1e influee of the

>C-S donor group In the thiohydrosmic acid, relatioto the)>mO
4 donor group in the bydraxmiwe acids ow the kinetics and wehasto

of complex formation and diesOotat ion. Sae rdsrults will be re-
lated to _po*siblw biodsIlabi2It P petheAys availablit to the ndtu'ral
tiftrophofts and to the poeamtist eficiancy of the t1hidbydroauste
moiety as a biologicat I1i* ~Spo~tVbiig Otte. Vor example,
the kinetics. Au th**ModynmMes at ttla(I) chelatiam. ad doiplex
dissocitiou fair -(simeaCi)(Ed(I - S.0) has beam ik-
Vestisated. Cooviewtivi iumn" 4 ea the -0 ad t hpd~wmawate
system my he ogwrtsd As Mtllae 1Y the mhoidrsaaid
ligand Aeu abl a ~ s " in acid m01tal 2) f~t
rates' on 14 Oia Pk%0(ri*+ a** emoarabler for beth 1i-
gands; 3) u*0*1fI comlexes of wehZ~uu~sgspto i
pVle at eadtadoi aum n Pat**$~ a"d 4) aqut1s
by eitherMbi ti seltn oth thdyt a r=ei
piert. The ONA~astic implicttatihao, thaii wt e*tbs etvu bis
discussed.

1ietc d6161 for in 0sXihene *0atdimdbt baaea

mmo. end bWdems 119anda of bi~iIwM momiie. tiw*!V**Ast*
will be disemasud is vselaip to possible meebmame for Iron
wauow e lated to sidmephes, modiated Ian bioevellabLllty.
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TKE NOLECULAR STRUCT00ESOF TLNEA SID3P9OR
(1 FRROIAINE and (2) ~SO0tGI ,A NOVEL COPROE

ANALOG,, BY X-ItAY DI FFRACTKONon arsL.Bne

il . t Hosasing N- A, F. Jalal. k ,erlit BeS" f.CalS .Br

De9artlent of CheeiStry. U.h1iversity of Okahoft, Nov03'. Okglahow

13019 USA
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COORDINATION ISOMERIZATION IN THE GALLIUM COMPLEX
OF DESFERRIFERRIOXAJIINE B

Brandan A. Boroas and Kenneth N. Raymond

Department of Chemistry, University of California, Berkeley,
California 94720 USA

Desferriferrioxamine 8 (Desferals) is a natural ferric ion
complexing agent or siderophore1 produced by StrooMM piess
and is currently used i. the clinical treatment oriivTiulswith
either acute or chronic iron overload. It Is a trihydroxamic acid
that yields a cationic, six-coordinate complex upon metal binding
at neutral pM. It had been shoam that the Cr'* complex of desferri-
ferrioxamine B exists as a mixture of two (or m) geomtrical
isomers.2 It was also suggested that only five of the eight pas--
sible ge~etic Isomrs were sterically possible. However, an
additional isomer has recently been Isolated wad it has been shown
that eight, not five, isomers are actually possible.$ The ferric
complex preumably exhibits the sm coordination isomerism but,
due to the kinetic lability of high-spin ferric complexes, these
isemers cannot be isolated.

We have performed 'C-NIR measurements on the Gas* and Al"4
complexes of desferriferrioxamine B and have found that only two
significant isomers are observed in both cases. Possible assign-
ments of these isomers are discussed based on the observed chemical
shift data. Furthermore, the observed rate of interconversion
betwee the isomers of the Ba" complex was determined inNQ
solution: kolbs - 75(6) s- with A~t a 17(1) kcal/mol, and ASTI'a
9(3) eu.

Additional experiments, aimed at identification of the isomers
and elucidation of the imerization mechanism in aqueou solution,
will be discussed.

I. K. N. Raymond, 6. iller and G. F. Ntzanke, Topics in Current
Chemistry, Vol. 123, Springer-Verlag, 1964.

2. J. LeongaOW K.N.Rayind. J. A.Chm. Smc.17S. 97293.

3. 6. Killer, V. Naller-Sd0ierlel and K. N. Raymhud, submitted
4 ~~~to3.aceoq.
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I IRON(III) COORDINATION CHEMISTRY OF LINEAR D[HYDROXYBENZOYL-
SERINE POLYMERS DERIVED FROM ENTEROBACTIN

David J. Ecker, Sylvia C. Liu, Chiu Y. Ng and Kenneth N. Raymond

tDepartment of Chemistry, University of California, Berkeley,
California 94720 USA

Under conditions of nutritional iron stress enteric bacteria
produce enterobactin, a low molecular weight iron chelating agent
(siderophore), for the purpose of solubilizing extracellular iron.4 Enterobactin is a cyclic trimer of dihydroiibenzoylserine (DM85)
residues linked by ester bonds. Sequential hydrolysis of entero-
bactin gives 01165 linear trimer, dimer and monomer, all of which are
capable of complexcing ferric ion. These products were isolated from
the culture supernatant of E. coli by DEAE sephadex chromatography
and preparative electrophorsiits iron(lII) coordination chew

I istry of each compound was studied by CD spectroscopy, spectrophoto-
metric and potentiometric PH titrations and EDTA competition
experiments. The CO spectrum of the ferric linear trimer agreed in
all major features with the CD of ferric enterobactin, suggesting9the same (A) metal ion absolute configuration. Protonation constants
for the ferric linear trimer are 7.1, 5.2 and 3.9; higher than the
values for ferric enterobactin.

44



SIDEROMPUE ACTIVITY OF lRIC HYDROUAIt C0WL3MS

Samuel J. Goldman, Peter J. Laumere, and Joann Sanders-Loehr

Portland State University, Portland, Oregon, USA 97207

Jeffrey E. Plowman and Thomas K. Loehr

Oregon Graduate Center, Beaverton, Oregon, USA 97006

Schisoklnen, a dihydroxamate derivative of citric acid, Is the
siderophore produced by several strains of M cyanobacterie.- '

In the ferric schisokinan complex the iron appears to be chelated via
the m-hydrosycarboxylate group of the citrate moiety as well as the
two hydrozamate groups. 4 Evidence for this bentadentate structure
comes from comparisons of the behavior of ferric schisoklaw and
ferric acatylschiaokinan, a compound in which the citrate hydroxyl
group has bea modified by acetylation. At neutral ps, ferric
schisokimn has an absorption spectrum characteristic of a citrate
dihydroxamate; its molecular we4ht and eictrophoreatl mobility are
characteristic of a It- Complan. Fertic acetylachlooklem, on the
other band, has an absorption bpetrum, characteristic of a tribydrox-
mate; its molecular wveht and electrophoretie mobility are indine-
tive of the formatio of a (ferricl (aeetylscklaokineam 3 camlex.
Thus, carboylate coordination Is oXly favored whs the -hydroxy
group can provide a chelate ring.

Different ferric hydroxae complexes Vry in the effectivenes
with which they promote Iron uptake ia A Acetylechimakinen
is active is- the s coetration romp as echisoinah. Asrobac-
tin, a citrate d1y*dbWaite with tuo s4a tom1 caibonyiatee,
requires a lO-told highe;- concetration to sairqac the 41ADOhor
activity of. schisokione. tetr/1ona" 3, .f.xvkc trhramt.,
Is essentially uptv.A eqeparlson of the structutee of than
four ecepou i anae thbat c,,sW fotg. requrof for U.•eao-

poerecoonition may 14 the presence, of twis -(S-C(O)-C3 3 Proo$
in the inn coordination m e rommst.

1. F.D. S1*Mo 41"tjx. "6Itsa"~s J1 o. 1971,I, ."

2. 1.3. Lmrs *"CJ. Iee-4h. 3.3cui3 1"I. IJ,]$

3. s.J. J, . Ioi sr., 1. 10 , "4 . 686s. oa, -o ,

4. J.. PloanM , T.M. Leehv, S.J. Gol , and J. Sandues-L,
,J. Imerl. st/obhs., nPTO".

- : 4,..

-. 9
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PH.AETRIC EVIDENCE ON MALPPDENITROGEN LINKAGE

Deperbmant of Chemistry, Hindu College (Rohilkhord Univ-.
ersity), M'orsdaod-244001, India

Elucidation of structures of metal peptide complex-
es In aquesous solution is of consideable attraction in
vim, of their Impotance as model systes in Wiaoical3
studies. Invetigatios on aces eligopepidet derivatived'
(H ~L), diglycinest4,N'4iaseti soid (2 I rylamk
tI-1acetis acid (360A ), and tteloa~,4aei
acid (4GDA) with ftrnsitisin metal lane, CaU, KJOY a* md
Cut awrie out In solution, using oU..etric emsrm.
nso and Iv spectral studies, hove yiarlded Anteresting

wnormationvi. The PH4 vs moles -of alh"*. weed' r mole of
liwend(JI) 0maves of til aweollowad eystes belwp3)
end the Is speafto have indiewted the fewmation ari
(with too Anal unlewisod earboxvlate) end 8L- ages
Whtere PIfe -the tamesittn wel i involving 4he emf.

&as nitrgen-udieetie sold mwbssy)*te (and 4ftidalcurb.

Aa 1moroe. in, . values beod '.@mabe iet
*A& to, either cople hydroyi rjOo eoeft
th peptide. poroenq ftea diesq* otIon oc d l"0eemt

~amcsS~s on OV* il $fi sI= the

wwwov theve 4 th n wit Iiqe
noUt. the iiow foam"h~ b Dsfin'
sysitems he steady hem beds =bS"iiU ld s~oee.
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CIRCULAR DICHROISSAND STRUJCTURAL STUDIES OF
NICXEL(II) COISLEKE WITH t4-(YCOBIES OEVEO M F" ETOSES

Toro TsubaISutS, Shgm YALV 04-m YoaMbaft

The University of Tokyo, Hoo, bS yo-ki, Tokyo 113, 3@Ws

Carbohydrates have 1ongbqqn known to cmulexes withma
Ions, however orty a te* trenitionviti* era charbcter-
lIed. Recently we reported the syntheis 6id Chaactaria 2or
now n1d*e(II) cONplexes 6oftnth1 --;'10Id 4 gend(s). In

12+'(2). Thmay were oittis rg thi~ioolof botw EN1( n)s'
anid &~fructose Ior L-Ooilft. It re~vaaladthjt an *.giycosi
ligend lM a kftoae #ida odiopi cot6$t to the dp()

ionthou, te as oxge aom oft~drxy-rd*SonC*en C-3

of te sgarteswamidthr~i te td ntroen t~m ofther

oof the eplaves Ei ilolgi n e -lcsd imd

a wmifthe pa ct N

ts-ap) md a

ft tot of we"m turuimsa ftm ua pattern In the
OM) ei$ pip at Ittosad ha

.4
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TM RuEctTTY or "aLCOuS Vml COPPU(t1) FUo!'IET

Milan yslnik1 and patrIck ShartaCk 2

1Department Of tnorSonic Chemistry9 Slovak Technical
University, (2 81237, tratislae, Csabeeilovskia.

2 Deportment of Chemistry, Uttivreit6 4o She rbaooke,
SNUROKK (qsbec) C&UM AS. M1

The bindift of metal lons to alcelofte to a subject of
Interest because, of the biloglal isportaiice of thoe. carn-
pounds. In our offort t. better undestand the laturo of us-
tal-alcaloid Intereactins. we have iae~ t trary as.-
plexas formed by Copper(I-) wproieasto iub uienwiuc, paper.-
rise, eaffeine, thebooyMl m d theaboaaim. TM idsseaelds
react vitb copper psupineate in ustbamoU4,soelotioa to -yield
addeots abieb emia. ebasteriad by atemeatal *Wdtbe*04 'aus-
lyses, J, elestesic ad at -q~wetr&, -as sell'a Ile- .eattO
ftmeamas as a function of tepemm.

00 pes Osupesuds oftemod hasve am n2 846tfooffA
co(CRI1IISP CtL 0 1610011m, Vap"Ttme at, owfbbeoi

/ted, buot hew"Mm dees met -40at mitc fore"$"e tadew
tw, A as expoimmaeu -senitae.

above e 6=4,40 t -tm W mC 2 U

torae.m -ouotr - 2ee-4w4#wq aul# ef
aim scete *4w. #"M Wmm Z Ue . a

4.. v it l

%a"Powah, ub"4*0sb ("sks) K mu~S
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OXOVANADIu(1V), WMKEsE(W), IRGN(Izf). ND cpEft(11) COWLEXES
OF 1.t-NEXANYD-AZEPNE-t-T CWJMgYLIC ACIO t..-I(2-PYRIOIYL)-
ETHKYIDENE]HYDRAZIDE: SPECTRAL, MASETIC. ESR, AND X-RAY STUDIES

Y.K. Shoon

Sri Yenlsateswera College, Ohm). Kuan, New Deihi-llO 02l (India)

John P. SCovill and Daniel L. Klmn

Division of Experi mntal Theramuttcs, Walter Reed Avw Institute
of Research, Washigtn, DC 20307 (A)

Judith L. Flippen-Anderso

Laboratory for the Structure of hetter, Naval Research Laboratory,
Washington, DC 20307 (USA)

HN-Neuhydroazepiae-1 -*iorbenylic acid 2-11(-yily)
ethyl i~enehy~mdru IM1 hes bee. jiawe to react with treaitien
metal tons to give stable comVlezgs. tth 0Cal),
Fe(I!) andvV( , axes Mm #, QI'
(e(lIx) 2LI?- [1e(il"OcC4'V , and o(iv) W1 i ti l,

b tined. These cchracterzed e magnetic
umasurements h were perfowed in the of .19GOC to row
temperature. ESR spectral studies wre ad out in the polycrys-
talline state and in OC1l solution at -15'C and at oo, t"Pera-
tare. Consideration of the mgtic ments derived for these com-t pouds suggests that the tIdt' complx is octahedral, whereas the
Cu(II) complex has sluare planar 9emtry. An X-ray study as-
tablished the structure of the [Fe(Il) 2Ll] ion as octahera),
with tetrahedral [Fe(II) C14] as a counter ion. Previously, this
coplex had bun gssigned tM square pyramdal structure,
[Fe(lII) L'ZI ]. In contrast to the above motiond complexes,
where L' acts as a singly charged trIdentate ligead, In the oxovao-
adim(IV) complex L appears to be bidentate, with the pyidine N-
atoo noncoordineting. I spectar) correlations will also be dis-

* cussed.

-
1. t.tL :, J.P. SOri .F4! Ubwtloict C.J. hama,

3. 14. tm 10 K

-" V119, ' 001 AJ $j wfl, t L. 1l*41 , TVm Rn.
tW 481Y~ IM | v' -4 :" ..
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CI~tCT~RZ&TO 9OU )OM ALZ~ COMPLhXB OF
4-PHENrhL--IAWTYMWNW3-sHOmUMASO OW"TI

lehman IL MMWIaf XMIza IL AbMad, AMed A-9l-An. and Msgdy M.
Dobbiet

ChQnistrY DepatWAnt. FaculY Of SCIOnce, Meow. UnIVersity. EyPt.

New Metal OOUplex of the ilti 111aM were prepared uslog alcoholic
solution of r% (HM 1401). i) CGOl). Za0l) COO) and lHgO*I two or m
The nature of the willd@ that have been Iodated, se well as the method of
bondifg, bam been aseertalned sing spectral (UV, INJ a".R aUmptioe
meamurementu. Four different struobtms, [M(I)XI

(BM(AP-H)X'.OJ (MTS-H)'HoOl. and (CO(UIMT-HQJ bae been
isolated and characterized. The Hgand oocrtd is both a bliebtate
and/or tridentate depending on the nature of the metal mall used and the
method Of PrePeratkm ?110 bonding siteshe booeon onaried by' Uend
)M techniquM es ults Of molecular weight deteaisiations upporta
mOVINOmWmrl mrueture for the OOMPlzMM uneAlvelale.mo. the
results have been 044006"d to the anel lOM6 *d "t mote cor-
plaa whiah hane been reported 12smle * 9*&Ooi. IsbewwAy.
1. 3-AMat. A4~. and I.L NOt~s. In £ Wi. 1M63

U. ea~a6 ML. and A.A. 314* X.a. Jg 19. 1060.

toA
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A GOLD(I) CwOM= 0051*1913 AN INFINITE ARRAY
07 SS0W METAL-MUAL 3BONN

Stan Abrland, Sertil words and Usoer samc
Inorganic Chemistry 1, Chemical Cente., University of Lund,
Box 740, 8-220 07 Land, Suedes

In solvents solvating via sof t dom.: atm, the mosovaleat
stotes of the coinza mtal, sop"er, sive and Sold are Strongly
.tabilized both relative ;?the metallic mod to tbb higher oxi-

dation states, i.e. the 6~ electron configurations are highly
proferred. If also the anions present mve soft, this tendency is
further strengthened.

Gold(I) is therefore highly stabilized in solvents coordi-
noting via the soft sulfu: atom as has indeed baue confirmd by
our preparation of iodo-tetvahdrthiobe%.old(I) * This compound
is fome hent a gold foil is treat"d with a solution of tedine
in tetrhydrothiophans (TI?) * Tbe reactiou proceeds quito rapidly
to capletica even at toes ts"Oereture. The soeditons, awe tbs
very different from those eocesumtsrd in aquou e"lotion. Uesde

of the I- formed contributes. to the easy oxidation at the metal.
The light yellow crystals formed have the steichiomatric am-

Psition Au(TI?)I. The struttodetOAiNetion, byX*rV~ dif free-
$ ~tie at 200 K, reveal$, hemivet.tiA a -f btiy dtffrent

coordiastieft. 00* is bee oi to- too io*e i~e.. the other to too
11 mle4leal the 2-A411 I-AW 4 aitth. sgo both Olwat
linear. Ta ato' ause it& througk the strueteset feena
zig-sag eheim. The Am-Au dstaces itthin the cheinar quta
sbort, 2.967C2) mod 2.900(2) A, i.e. only slightly leaper them
the interatomic, disaom.. of 2.117 A Is mtallic sold. This indi-
cite fairly strong metal-metail beads, imesmoh as tbaft are s.
lgmi bridge to $ese Sae Am stoes together. Only van er Was
farce" act betmem the asein.

This umpe Seam fis be the first em food Vlore geld atome
are jets by vory sheet metal-metal hboms to as isfimite array.
A sisilarly short Au-m diotemns 12.104(l) A) involviog s brid-
ing 'IV'"@e ha boom ftR 10116"A # bes only within aL disarte o-
plne, via. Au yudm4j" Aes, a 6e40med 68ee tn infinite
sertij of 4o eembs is oP f t $U am the now-brd
A*-& Au iteoses asn all meok JeugW, half of t atm as loft as
3.169(0) L

1. A.-N. 400 V. lles ad J. 119tIsl, S.e. allg. COW**

2. g,1.3toteoah U.J. 1, 1b1 &1 sad &. 1hkail. Ums. Gen.

toll,
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RUEAOTIMS or 0= OLIU M OoIW aw

J. Dour, W. Bo. and J. 3teArzete

Department of Inorgant Chemistry', University of NiJamegn,
YoeTrooivld, 6525 M UOiJmgen, tw etherlands.

Gold oluster omw' with 3-13 Au atom v been prepired
with phoaeklnes (P) r/w lWide or Pee ha~ulides like CM and
SOW (X) coordinated to the pmeiphar of the cluster. 'flmy show
chemical eafotivity in dkismosiatio and assootaton o ad* or. Aw
Some clusters show rzvoeed, e electon transfer ini electooadcal
studies, in this my the wdque pmmal _rtio qPse2  

-eprqxed.

Pur r substitution reactions ard complicated fragmentation and
growth can o o ur.i

Ro tl, iconitri'l Me int24dno as ligand aid
kAuPf(UC),34w n isonated end its X-Ms structure and properties
etfdIlo Utth &mine it yields go d luter .crbne compons.

In striking contrast with so may stable omrboul clusters of
the platinum meta , CO doles not fora stable gold cluster compounds.
There i t hovoter, a reaction of Cold nitrate compounds with 0p which yield a variety of products. Structures and propbrties of
theae Will be reported.

1 j.j. St.*r~a,, J.J. D"r nod J.W.A., van der Vel4en,
Real. "rW. Mh"n Pays Me^ 11 164 (t). s

( 2. W. Doe, J.J. Dnr, J.L.A. vo der'tVlden, JJ. Stegs,
SA.L. Oealomno and L.a. Pignolet, J. O 1netallio : L try

253, oE4-C (13).

!'AM
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SYNTHESIS "D CUMIST1 0 NMODIOM CWSIERS WTIN ZZOLITI

Irian 3. Isusog, Dennis Taylor, 5dward Rode, and Mark R. Davis

Virginia Polytechnic Institute and Stats Uhivereity, Departments of
Chemistry and Chemical tuaiueeriag, llacksburg, Virginia, UA
24061

Rhodium carbonyl complexes are readily synthesized within
seolites. Typically, rhodium is introduead via cat-on exchange and
cerbonyl synthesis is achieved simply by introducing carbon
monotide. The synthesized carbonyl complex depends on temperature,
pressure, and the aeolite support. surprisingly, the two
faujasites, 131 nd 1!Y, stobilize different rhodium carbonyl
complexes; h(CDO) 2 *(nds) on 13X "ad R6(O0)j 6 (ad,) on 13T. These
seolitee are isostructural and differ only in the Al/Si ratio ed,
thus, in the cation aehange ratio.

The synthesis of h6(CO)1 6 (ads) oan 13 has bee. monitored by
A in situ fourier transform infrared spectroscopy. Preliminary

result@ suggest that Nh4 (CO) 1 2 is formed as A transient species in
the synthesis of the hexanucleer cluster. This is consistent with
the hfogeeous synthesis of h6(00) Isations of intraseolitic

• rhodim clusters with nucleophiles *ill be presented.

Ulh(C0)16(ads) on 13! Lan active catalyst for the gs phase
hydroforoylation of prepylas. in situ infrate4 spectroscopy data
acquired during hydroformylation-iTW-also be presented.

k/

-At ' ... *
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SYNTHESIS ANO INVESTIGATION
Of LARGE TRANSITION METAL CLUSTERS

Gfnter Schmid and Uilfried Muster

Institute for Inorganic Chemistry , University of Eson,
Eason, Wes t-Germaeny

... . ..........

M%,L,. Cluster Model

The synthesis of transition metal clusters of the
type PMeLqaXn Succeeds by reaction of 13sH, with appro-
priate transition metal phosphins or ermine complexes.
The formeation of two-shell structures with 55 closest-
packed metal atoms depends extremely on the ligend
geometry and the reaction conditions. Ideal conditions
ore shown in .the figure. Twelve 1Ugands envelope the
cluster nucleus in such a manner as to touch each other.
The areas between the phosphine or stains ligend circles
can be occupied by smaller ligends as chlorine and car-
bon monoxide. Using 'wrong ligandsthe formation of Mes
clusters fetla. The direct connection between the metal
nucleus and the ligand size could be shown by the syn-
thes*s of the clyotera Augs(PPht)1tCI,, Rh,, (PPhs)jCl I.,
Rh,, fP(tert-Su) ]: C1it IRuLP(tett-Iu).]5 Clte, end
Pto I A ( l - 1

;he cluster solutions show a super mobile behavior of
the lIends, so that the expected co, pling, e.g. In
th s(P a),C. and RhosCP(teot*.Bu)a JtCIS e e comple-
tely avenaged In the Map NRR spectra, leading to a sharp
singlet. By mans of high resolution transmission elso-
to, meosoepy w s*ooseded In proving the correot size
of the Ru 5 o rue (1) . This method allows the observe-
tion of Aidel urystal growth starting with 6S metal atoma.

1) Dr. 3.-0. lovin, Lund, Sweden

...... .....
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UNUSUAL BMM woS 0 CARMEoL NOTALAIA ANIONS

Robert Bender. Pierre Braustoin and 01001 11effor

Laboratoire do Chise do Coordination, lEA 670 du 0URS, Uaiver itS
Louis Pasteur, 4 rue Blois* Pascal. I-67070 Strasbourg (Trance)

Recent oemplos have been reported in tho literature where group 6
carbomylmetalate anitas act as formal 4 electron donor bridging
ligand botween two transition meals. (1-3) Vo present a further
eample of this type involving nm the Co(C0) 3 flh 3 " anion. Thus,

the triangulo cluster Coft2 (p-eP 2 )(p"C0)(C)(Plh 3 ) 3 bas been pre-

pared and can be described as a f 3tPt-PtP#h 3 unit bridged by the

P~b and the wetalate fragments .(4) Isolobal analogies relate this
cluster to Pt 2 (M2 -PPh2 ) 2 (?fb 3 ) and to 'tt 2 P"n(CO)3 Cp 2 (ft3) 2

(n-Crno,W). We have now observed the following reaction

(flFid3 ( -M) (U-37")] )
where W-C - cyclometalated ligand (8-uethylquioolae-CN or

dime thylaminotoluee-2C.,)

K -NO(C) 3 0~-C 5l3).

The totritallic cationic cluster thus obtained represents the
first example where an organometallic Anion is symmietrfcaily brid-
ging 3 transition metals, therefore behaving as a fomrally 6 elec-
tron donor anionic moiecy (5).

The cabans-like structure of this hew cation will be presented.
The r*ole of the mailla, WC abel3es will be disnsod together
with our attempts to generwelie this rtaction to other Seeotes.

I. N. Pfeffer, J. Tischer, A. itechler and L. Ricard, J. Am. Chem.

See., 1980, L2, 6336.

2. A. Sender, P. Braunstein, J.N. Jut end T. Dusausay, tos. 0"e.,
1983, a, 3394.

3. a. Werner and P. Tbttik, Anuew. Che. Tt. d. Ingl., I9,v

4' 21. 692.

4. t. Sader, P. Braunstein, 3. Mots and P. Lamine, OrsnomUlSlica
1964, ..

5. P. iraunstein, J. Tischer, D. Hatt and N. Poffeor
J. Am. Chem. Soc., 1984, 106, ...

Crystel structure determined in the Laboretolre do Crietallochi-
mlo. ULP, Strasbourg.
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PROPERTIES OF DINUCLEAR GOLD YLIDE COMPLEXES
John P. Fackler-Jr., A. M. Mazany, H. H. Murray,IXI, J.
Tocher, J. Basil, H. Knaohl, B. Trozinaka, R. 11ra.,
D. Dudis.
Department ot Chemistry. Texas AiM University. College
Station Texa, 77840.

Dinuolear gold(UI) ylide complex4s ,I, show ohanges in the
metal-metal bond length and the symmetric Raman stretch consis-
tent with expeoted Influenoes of the ligand substituults on the
metal-metal bond. In particular as the terminal ligand atom
substitutent i changed from 0 to S to Cl to Br to I, the Au-Au
stretcb is found to decrease in frequenoy as the Au-Au distance
Increase*.

xX a *

P -o.t~et.

The product formed from oxidation of the gold(I) ylide diner
with benzoyl peroxide (beoate terminal ligands) displays a very
active netal-metal bond. This oomplox resets at room temperature
In solution with CH NO2 to fore an aiduot If Which a bond is
ruptured. The strucrure of this unusual product will be des-
cribed.

I- r Dinuolear sold(l) ylide complexes react with alkyl halides(1)
in a reversible mner to torm 0ld(UI) produot&. This resotion$ appears to Involve an electron transfer inltiatioe stop. Although
the ohemical reaotion Is reversible, the eleotrOOhemical
oxidation in TuF is not. While two single eleotron waves are
observed in the oxidation of the So16(1) dinera, the pro*"& in
not eleotrochemiOally reversible. Reerganisatiom apparently
occurs after the initial electron transfer. Ileotroeh..Leal
reduotion of the gold(UI) dimers similarly involve Irreversible
processe except with the iodide and a mixed sulfur-oarbon ylide
complex.

Examination of the properties of the dimaleer gold(l) 11ia
oomplexes of CH2P(S)Ph demonstrated that geometric isomers can
be obtained ether -ith gold-gold bonds or mixed ralent
Au(III)/Au(I) oxidation states. -Structures of both typed ot
complex have been obtained Ond will be eoribed.

1. FaOkler, J. P., Jr.; Basil, J. D.; ACS Symposium Series, 1963,

211,. 2.1-406

45.
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Al . BI2t Jeff Olofson. TJ* 400m, me loulso, LI Figpolet

Department of Chemistry, Univetaity 'of' K" note, Niftnepolia I

Tbe reaotion of e*.tio ,0~i11Ui bidtld**n macb 64
Cr (H) t(PP:3), vith I£mMbqUO ft ""Oft **Wt'oe MWSa'% tam
formsiion o saversl noJ az :0-mtal oluaters. Compouds
observed during tXi& ronotto iat low t*Wpert*r 1 461#AdO 1*4.1?
brided IntwraoGistes And t~rAft(E2CPb N~O~3.. rt~omtemera~are heprtlior; pra of b

bytO~W 0 tq 3

Aof 4.tww sa J. J. 84011! IIi M9 t3q1.,r



THE COODINATJI CHWlSTY OF ME SOLI IMTIf MEWACE'AS A MMc
WR~oL. IN AQU1ATICE000TA

Werroer Steim. Herbert Notschi and Lute Sig
Swiss Federal Instituts of Technlooy. Zurich

Alast 1-at prou" eseotlted vi tA iauurs4Wdta th
Processes that control thienfio 7 urmnl1 w *tl

interfaces4 Oeides speially theose of mV A, F. and aj40 VAnNIM
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PROTON AND USTAL ION hWQING TO NATURAL GAWC
POILYELVCTROLYTIE

1. STUDIES WIITH SYKfT=I MOCEL COMPOUNDS
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SPECIATION OF METAL COMPLEXES IN THE ENVIRONMENT

Arthurw E. Martell- Ramunas 3. Motekaitls and Robert M. Smith

Department of Chemistry, Texas A&M University, Collge Station,
Texas, USA, 77S3

A large traction of the 50,000 organic chemicals mnufactured
in the U.S.A. ultimately turn up in the environment. Many of thene are
complex"igands and many others are partially oxidized or, hydrolyzed

ootherwis converted by chemical, photochemical, and microbiological
process to Hgands capable of comnbiniog with the 30-40 metal ion into-
duced into environmental waters by natural processes or by environ-
mental pollution. Thus a case may be mae for the possible presenice
Of the order of a million metal complexes in environmental aqueous
systems. Since the mobilities and toxicities of metals depend on the
nature of the complexes tormned (seca=o) the assent ot environ-
mental hazard depends on n ttlcatn of the complexes formed anddetermination of their conceonfttion levels. Because the determination
of stability constants of about -1 million complexes,_ p lus a large
number of mixed an"d dmixed mistal species isobviously kqpossible,
it is necessary tolw; indiret mithod of estimating meta specia-
tion in complex multicompofen vystems. 4

,1~ Methods now being trfiployed for expansion1 of the incomplete
data base provided by Critical Stability Conotants' involve a combina-tiof Iwee geneal ptocedilreio- I nterpolto between Nnowii
values to prvide msigdate; 2, de use at Knear free e00Wg relation-

ships extrapWoolte known thermoam coiisants to
related systems dt' have not -been apoasue edn'rimdtalfr3, the use ot Wkni volA. for futonai "Wup rndta l "ea and
combilentnsSov Wf aiciaa I~s fo " em alh stimation it meta Ion
affinities o and tl 6kl 6lebo 1ealkor. 440110na
Examples of hew thee *tc~rsWk winl Iii dsd db h us
of previously measured values for the prdcto ofdno n ntnt
measured sabsequently. A critical anayss If Methods of estimating
stability constants has been described reetY .

Correlations used thus far have been employed for the comple-
tiof expanded dat bases for mono- and dlcarboxylc acids with

metal IWi liely to be toxWe in ewireqnental system. Graphical
relationshps flM eWttS~ the predictablt of stabit consteas for the
aloalins earth NWd lan*Amild metal ions will be presente"

The eupbned dafta base vornsfla of Measured Mid estimated
* ~stabilty co-m kw&h k a o bean amp#ye to cakadwt, by means o0

the comple Pogram Me, dos qspean of mNOa cqisss I fae
in muldmemn ssm ad te Mtht may be feam In minwlra,

semIwst.. everl eamp e vf mwu w V la wbar of lips& and

1. L. M. Uflief and A. IL. N~r "riical Stability Cowts"
PkeanF100 aus New Y'014 Ion, 19?), ism~ 191?, 196

2. A.IMW9 CL3. "shits 00 . M. sm*itnUvr
3. R.. esiA5 MrIM 3. Caqrd. C um., eatted.

/40



5l1A41I" AW it ACID Syn

1) ba ept NOW Ih' 'sit

woverity O OPven$W,

;;tles*1avei meWe1  16 eevso

Is~ pai t4~

Ma"9Mbesr

mi s o nl y$I t$vt a . I* 0 A e e
Jr~o 

oitlfl ftC* trdfl 4 'V,

t~ftt

t $oo

St lIIS fi .4f to.

too, tf~da ar'"llt-W ii~l $

Mat t y4 l'4 .3

'p 1 ', Ye,4% (



THE ROLE OF SURFACE COORIATIOB YN Tb ISSOWZOK

0F5A1 203 .

Swiss Fedleral Institute for Water Resources and water
Pollution Cohtrall (KhMAG), 20riCh, SVitxerlaX4

Chemical proceses at the hydrO13-XId solution
interface, - protonation of surface COS-uoups And
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A NEW APPIKWMI TO 21 RMWR AND M OF D(3&ANC )MDALS

RWH D4IMSrRIL MIE.

U.Croatto, G.F.Piovan mar P-A-Vilato.
Ihiiversitl - C.N.R. - Cenitro Tocnochiico - PADOVA (Italy)

it is kimm dot tannery irnitries utilize. JA their trmemat~vroUG
Inanmic comuA as sulfidas, chwmi~m salt (almst .cluuively dbromius
(11l) * ammnis. wate. etc. Itt sation, In the purification of vaste water,
06101 IinRRuIC PVs&ict are .qhlOWe 00u0 .ihin We ire. (I ufat,
aluminima (111) sulfate, rnngume (11) mid nichel (11) salts.

In the vima of awiwoWmuta prtection WAn the ream of vatendas It mas
aniseary 10 tudy am puification system of waste %*ter, in 0^10r to row

Izrncoim da hWs tesiicty sW4Ir sce silabllity in cur plonat.

~ wanees end the unsr-acsia becteas of Its cost, has the WMvoidslble neew
for ry~R and me . SW% go opmrat,~ beside being vall ostab~lbdo,i

( also biWYl ramrda.
goho carrie our audis ftedonest ,ltobl. tmdco lim afsom e

m.fida also. ane to its tesicity. oupt be eltated gm wasme in aw
event ad possibly recovered. it ce. meaiemly be tam frm liqaid
wastes segregated fhm 11sepi tmab by diffeuics shan permeable umraass;
its recogery is booeve loes camd1to thm tat of dedmm

wastes, 4* vaport beo.
* w16 Imea mentiy studied , o.0,0Wo md off~ant m sa;"s .... .

Meovery a ** orfft% lp# j' 04AW ^vo Eam-a
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LIGAUD SORPTION 51 COOUDINAflVELY UNSATURATED )UTAL
CUEATIS IN GAS CfhROVAGRDfIC ANALYSIS

J1. N. Gilis, Z. J. Wlilliams. and R. E. Sievers

University of Colorado, Campus Box 449, Boulder. Colorado. USA

80309

The ability of smemental chelates to form adducts with
suc]eophlia componds haa bees, exploited by our reearch group
for use to two ateas of analytical ebmiatry. W. have used metal
ch*late-containing polymer* s selective sorption MedIa for collec-
tion and concentration of lUganda In air analysis and as gas chtain-
atographic stationary phases for the separation of oxygen from
nitrogen at ream temperature.

Stable metal elates that carry oxygen reveraibly at ambient
temperature bae been the objective of may studies. A am metal
chelate, i15,5'-(1,2-etaasdiyldiaitriLlo)briel22,7-trinethyl-3-oct-
auatollg,3'#,O')*obat(II). Cio(todau). haa been bonded torla
copolymer of diiWylbeaseme, ethylvinylbepsene and 4-vinylpyridls,
and studied as a selective sorbsnt for complexetion of 02. .TheI seletiv end reversible Interaction of this atatioary phase
wiLth molecular oxygen results in an Increase in retention tims for

4 oxygen relative to that of nitrogen end *rgem. Dese resolu-
tion of oxygen and nitrogen is achieved at 25*C with little distor-
ties of peak symmetry. The oxygen-carrying polymer is stable to
repeated iejectiene .1 air end may be useful for separation of
oxygen Irou sir by parametric ptIupig.

A amiross-liaked europumi(jII)-cowtaaing porous polymer has
been syntlmaisad i our laboratory to t "~ a a earbent In the pro-
concenkwatim of trwac loee of mucooepbille epent"e ftf4 air.
This sorbent material was prepared by the scetylagLen of phenyl
moieties La a styroma-divinylbnom copolymer followed ay
Clalien dsidnfaifon with a fluorinated "stot. laroplum(17.I)
vas then banded to the i'fktaeCe etttl to formi sitts- far
co"Annieati., I& freeaW M elmmoaspp Ow th e -cadaf

* ~~polyup M pel =' 27 ne d eots of ,ulopii -- 4.
as adehyes.hoene and nlinies rltive to that en)lbitod

by the *A*atf*% Woyer. fbtesame to betbrMbugb vd~ (a
"daen at hew eanag a . _e11srooMe)nr:saimyb
0.1 to L/ (33,4414)j askoe, CS 4.) 3& WSg f?-fol);a

mosiiu to2j 15 L/ (7443Ad). TheSb enamig)9yu

Upes to aS IC tat is ot An a it o"" a ssi..
L~g ee upesgth4m.s~ fiftis -by tuwm

Bmwas a f"Md anics eapillery colon. Thtsamne polymer boa

vewas ed, b~d #ret e4sue 'L ashe es.
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EQUILIBRIUM AND REACTION MECHANISM
OF Pd(II) COMPLEXES WITH ETHIONINE

Mohamed S. El-Ezaby, Najeeb A. Al-Salem and Husam M. Abu Soud

Department of Chemistry, Kuwait University, P.O. 5969, Kuwait

Ethionine(Eth) analog of the amino acid, methionine is
produced by several organisms(I). its hepatotoxic and hapatocar-
cinogenic actions in rats were the subject of many reports (2,3).
Ethionine likely forms s-adenosylethionine and acts as mthioine
antagonist. Recently (4), it has been shown that some Pd(II)
complexes with vitamin B6 inhibit strongly cell divisions of orga-
nism, E. coli B-766. We haqe also found (5) that ethionine
inhibits slightly the cell divisions of the sam microorganism, E.
coli. However, the presence of Eth in the madium containing Pd(11)
complexes with vitamin B6 stops the inhibitory power of these
complexes (5".

Equilibrium study has been carried out on the interaStion
of DL.Ethionine with Pd(II) in aqueous solution at 1a.I6M(CI ) and
at 250C. From the potentiometric methods used, it has been conclu-
ded that five complexes exist in the pH range 2.8-4.8. The species
are PdC13EthH , PdC t Eh-, PdClOHth-, Pd(Eth) H and Pd(lth) In
addition, the stoppei flow method has been useJ io study the eac-
tion kinetics of Pd(II) with Sth. Four kinetic steps were observed

*" in the pH range 1.0-5.5. These steps are dependent on the total
concentration of Eth(T ) as well as on the pH of the medium. The
observed pseudo first M'ber rate constants (k ) for the four
reaction kinetic steps at constant pH are expeknsed empirically by,

ki
bs - mi 4 mi' Tith

where u and a ! denotes the backward end forward rate constants.
These parea tae are pN dependent. It has ben concluded that
hydrolysed Pd(11) species play an important role in the complex
formation reactions with Nth. The kinetic data were interpreted
in term of the complex species obtained from the equilibrium study.
The cis-trans substitution reactions has been suggested to account
for some kinetic atpes.

1. J.F. Fisher and N.?. Mallate, J. Gen. Physiol. 1961, 45, 1.
2. 1. Farber, Adv. Cancer Sea. 1963, 7, 363.

j 3. P.?. Swann, A.R. Po"8, A. Bawks, . Farber and P.M. Nagee,
itochem. 3. 1971, 123, 175.

4. N.M. Mbusea, A. Lalimf, M.S. El-Isaby, N.A. Al-alem, M.S. Abu
Zeid, G.5. Habnud, A. Kabarity and S. Hssrooei, J. Inorg.
Sioahe. 1952, 17(3), 183.

S. N.M. Mousse, A. Kabrity and M.S. Il-1saby, submitted for
publication.
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UMBILS AND MObILK PUNSe US1 SPUCTIOSCOPY STUDIES
ON SIOLOICALLY INnUIESTING CYKTSM2

Willim E. Antholine, Riccardo Sasosi, James S. Ryde. Susanne Lyman*
lnd David M. Peteri s= *

National Biomedical 3K5 Center, Medical Collage of Wisconsin,
Milwaukee, Wisconsin 53226 and tieversity of Wisconsia-Nilwsukee,
Milwaukee, Wisconsin 53201.

Although changes in the tSR spectrum with varying ps for the
antitumor agent 3-ethoxy-2-oobutyraldehyde bie(thiosomicarbason-
at*) copper 11 (CgRTS). and CloSely related seoge have been pre-
viously observed, present room tepetere anl data versa Is for
3-ethouy-2-oobutyraldehyde bis (0detehy! thioeeuicarbaaoatO)
cOper (It) (WI 2) cletaly eharactaiised a low 1 and a high tR
form. Cempter simulations of these spectra and spectra fred pub-
lished data are interpreted utiliingt a eperposition of only these
two dietitet pHE forms.

Since previous work had indicated that OA(T"1l localisee in
the meIbrane while CUltS loertisee in the cftoplem ad is Vapidly
reduced by tluola, it was Aot onraiing that the rbom too
35 @igs"l woo stable for 0ut0* ead tepidly disappoer lt d -t S
after incubation in rtlich -si"i ter eellb. It is ewr isln8g
that at lOW cofceetratione CoaftIl is tobantit-ty immailtsed in
its association with illrlib Cel. Itiso bdrv*tfeeca 06ly be
"ado at room temperature and not in frosen solutions. At higher
coutentret CAe ore 461 2 Is faed in tA ouile phase and, at
this transition poiUti:'4"ii ate coe btubi¢ more tdxie
against thrlich cells than prevwisoay a pcted.

Supprtedby Nattoal tastist u of, Ubalth 'Grota A-UT4M lad 3-
01008.
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Cr(IlI) PHSHF SMB"FRBEE' YEAST

EEIuGonue-Vraa Douglas Held, and Harol d N. Goff
Oepartmet of Chuistiy, University of lowa, low City, low 52242
USA

Nearly 2S years have Passed since the discovery of chromium
as an essential trace element in the diet of animals. Hinn -
deficiencies have beao docuenited, and the eleent apparently
participates in control of sugar metabolism. However, such funde-
mtal questions as mechanism of action and chemical structure
remain to be answered. Srmuers yeast is reportedly high' In chro-
mium, and this source has been utilized for a numer of clinical
and nutritional studios. Extensive ch~romatographic fractionation
of the soluble compoents of brewers yeast reveals that ajor
chromimcoepounds present do not stimulate adipocyte glucose
oxidation, but that at least two organic components are responsible
for previously-observed bioactivity. Nevertheless, the major
anionic chromium fraction of brewers yeast may represent t0eI primary source of a stable, absorbable chromium species in animal
mid honw trials. TMe anionic fraction of brogant yeast has bean
the subject of extensive purification and ipctocopic character-
ization in this V"eg ~ ~ ~ ij~~geni color and

4'absorption axima is the visible "TuOn occur at 422, 95,6 and
6Go (spit foridden) ma. Th ii Isl spectrum is well simulated
by the spectra frpc cerwmm complexes of Oftse ateI

pyroIrvphaFe #o l-yclytic phosphates, andA
Failef ot of = sy"ICht complexes is ebserved under
mild eson"a uuwdtions. Alhq d4 trensitions are very
steflar ft.' tke astemi jeesMt ct "M0 ium I wet and various

Combt.aplexe MIS broad j a 4 EMR sigmal is best simulated
by tim on c* . A cal ted plYONPhote derivatve sy thu

dafie te Igam mvvwtlba s ntiv yest peces.The
faverehiVA SWhli. In s it of om Of the dimmIm

* phuphse a ~t, t O iohltNal r0 mais the od tdidates
for addotieew wan etat ic studies.
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STABILIZATION OV COR Wv= PxTI'OK TO COPPEt( I)

Gregor Ondrejiovij, Dugan Valigiu'a and Marian Koiaan
Department of Inorganic Chemittry, o*'enia
University, 812 87-bratipjava.Ceja4vk

Liganda L as CN-, I, SCN-, thiourea, triphenyiphos-
phirie (PVh')* usually azerdat~nfu(ItoCI)
In comparFti41 001q C(±, 2 w~ ,
Cu(II) becomes stabillaek& timtt -Al mfctxdn .y th@-
effoqt f*te g4s 1qt fSs

compl~es ta~U4Se#WIit.; V~Ci(~b~~i ole-

plexes withI L show the stabUlA$4tO W', *d11-) %+eltivl
to CUMI 0"~i114~4# whtW'4 iet rjA.4'

octahednv4, vd'Wt% *Wt* ,1-'ei~i PVUsiMom A*s 41 Wra-
gonal PYt li 4A#4Ve*.~gt*4 00 t b* 0 2 k v ,

acet'awe do. a6 'tabillsilw gtovW -or, fdC(tfl M st:
roduptiog:40 WX() *hi weathew

ad* j "I (aI o

/ in 4s* .~t~s~k
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'THE IOLE Of ZWSOMKAUS VI 3.CRnfUTA153U REACTICS
nMMCUM cOa(I)/I) so=K OOUEs

D. S. Igorabacher. M. J. Ywanigbaser, B. Ilesteby. sad
J. F. Endicott

Departamt of awmsatry, way". state Uiniverlty. batroft, tclguis

An=$. cowa redox coupe" O(U)/(I) #70tow am a-orally
dilludsbd by diff.es"" to tbo eeMud0suio~ u.r
two Oxidation ts, veal " Iwo, 4%ftopsaoce ts p4's pfetVedi
cootdluatim p etrias. A a vowls, Ow trwsf.of owa, 0,144000
to or frm a copper atoa Is me"~) L7,souwauNa" * i~,V"Oa
fomotuft of o* O t" cvO rb*as bood. 0.e0)ta lk 0*0w"Op-

roo mNs to diff-$bwm c atrol 0044> w awvitoh w

sraos We loamp Pst"'O A PLiaS

' ~ ~ ~ po -ws~t lam"*a be-~s~it~~iort absow "a owUP8 MZI -

eisaof .*sAlo oil- ss 000,01~g~
4.~ ~uS~si W~eb,stb
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EVALUATION OF INKBR- vs. OUTRR-SMUZZ IFPUCTS UPON THE
SUJBSTITUITIONAL LABILITY OF SOLVATED COPU(lI)

IOU N inMIXE SOL.VENT WIA

D. B. Rorabacher and 2.. H. Wheeler
Department of Chemistry, Wayne State University, Detroit, Micia
USA 48202

Simple complex formation reactions of solvated metal ions In
mixed solvent media frequestlyeahbibit unusual kinetic trends as a
function of solvent composition which ane attribuable to the dif-
fering substitutional lability of the various mixed solvated a"e-
ciao. Evaluation of eke specific rate constants for the Individ-
mal solvated species is of great value in understanding the
subtle influences of slight changes In the inner-coordination
sphere upon substitutional lability. Rowever,, such ev aluation.
are hampered by the unknown contributions of competing bulk sol-

ven effects arising from preferential outer-sphere solvation. We
haeoserved that the latter effects aft be investigated inpon-

dently by studying the substitution kinetics of, solvated Cu(II) in
mixed solvent modia,. at Aset in those cases where water U one of
the solvent cmolts. bue to the influence of John-Teller die-
tortiana C(%)6 is ewcetioNally lebile towad esatitutiftn
Nowever, the replacommot of owe inner-spbere water molecule by~,
different coordinating solvent molecule (e-I', Cu(NIO)5(ER 308) 2
ram s the aeeabme degsetay of ft(fl) amd. thia, eliimeree
(or at least greatl dindaishes) the Jabp-Teller effect. As a
results mixed molseted species are not kiasticelly comettive
wish the pur eivaed opecies. The precence of aly a osm).
reactive species allow*0olk Solvent effects to be Investlgated

Indpedenlywhen very$"n the solvent composition. Reactions
with ultidsntate 16do, to which finst-bwA featioA Is not
abs rate-dwssmisive s"e. exhibit distinctly different behavioral
sim"d seef emt deqpftdet elmssoto my be -mental for

419.
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MIXED VALENCE COMPONS CONTAINING V2033+O.

Jean-Pierre LAUNAY. Yves JEANNUN and Mari& DAOUDi

Laboratoire de Chimie des Mfitaux do Transition, CNRS-ERA 608,
Universiti Pierre ct Marie Curie, 4 place Jussieu,
75230 PARIS Cedex 05, FIANCE

The mixed valence compounds (VVvZVo3(poida) -(paida - pyridyl-

.ithyliminodicitate)' and [V5VV4
1
VO 16 (wta)4] 7  (bdta- butasedia-

minet6tracitate) have been prepared and characterized by X-ray cris-

tallography, UV-Visible spectruscopy, magnetic measurements and elec-

trocheistry.

The structure of the poide complex in the acid form
0

u[V203 (7mida)21. 4UIO shows the V-0-V core first described by Saito

2 0
et al . Small deviations with respect to centrosymeetry have been

9 observed. Nowever, they are assigned co an asymetric disposition of

the le ion rather than to an electronic localization. A single crys-

A tal spectroscopic study reveals the presence of an extra band at

1200 m (not seen in solution) which has the polarization of an in-

tervalence band. The electrochemical behaviour in acetonitrile show

two reversible systemsn d.*e VIV-V' and V-V-e-V

The comproportionation constant is very large (oI024).

The structuret of the bite complex in K 7 fV0+(bdt&)J .27120 is
very unusual. The anion is organized around a V 04 tetrahedron from

which four vV-'V mixed valence "arms" expend giving an overall S4

ym try. The mixed valence groups exhibit the usual V2 0 3 stereoche-

mistry and are conected by the We lgands in a complicated way.

The presence of four coupled mixed valence units is apparent in the

optical and eleetrochemical behaviour.

I. F. eboumses, C. Shahes, J. Uvage, J.P. Lammay, M. Daoudi

and T. Jesina. Nouv. Journ. Chimie 192,6,333

2. . Slisain , K. ltietm, 8. Oi and K. aito. J. Chem. Sec. Cbem.

cam. 197,?07. A. 4est, it. ahaski, s. O i and K. aito.

long. 1bm
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THE EFFECT OF T CHANGE FROM SQUARE PLANAR TO OCTAHEDRAL
V41 COORDINATION ON THE PKa OF THE LIGAND IN CONJUGATED

UtNSATURATED TETRAAZA-MCWICYCLIC NICKEL COWPLEXES

Hain Cohen, MIrdechi Nutkovich, Dan Neyerstein and Alan Shusterman

Chemistry Departments, en-Gurion University of the Negev
and Nuclear Research Centre Negev, Boor-Shva, Israel

The pKa's for the ligand in the di- and tervalent nickel
complexes with 11,13 dimthyl-1,4,7,10-tetruazacyclotrdeca-0,13
diene, LI , and ll-methyl- 13-trifluoromethyl- 1,4,7,10-ttraazacyclo-
trideca-lO,l3 dieone, L2 , were measured. The results m 6.53 and
8.8 for NILj" and NiLa(H20)!* and 0.84 and 5.1 for NILJI
and NiL2 (H201 respectively. These results are surprising as
one expects that due to the larger inductive effect the ligands of
the tervalent nickel complexes should be more acidic. A plausible
explanation of this unexpected result is that the HOW of the w
system of the deprotonated ligand is differently stabilized by the
interaction with the nickel 4 pz orbital in the di- and ter-
valent complexes. In the planar divalent cosplexes the 4p, orbital
is non-bonding whereas it is antibonding in the octahedral tervalent
complexes. Thus it is plausible that the 4p s orbital is higher in
energy in the tervalent complexes if the change from non-bonding to
antibonding ore than compensates the change in charge. In this case
the v system formed due to deprotonation will be more stabilized in
the divalent complexes thus explaining the experimental observations.
The spectra end kinetics of diverizatio of the teovolent ompleoos
are reported.

Acknowledgmnt. This study was supported in part by the U.S.-
Israel Binational Science Foundation, B.S.F., Jerusalem, Israel.
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STUDIES ON THE REACIVITY OF ?LRANSION MTAL
COMPLEXES CONTAINING O-WINGNE LIGANIS

Marion E. Cass and Cortlandt G. Pierpont,

University of Colorado, Campus Box 215. Boulder, Colorado, USA

Transition metal complexes containing chelated o-quinon. It-
San"s have been under investigation in our research program for
several years.* Studies carried oft primarily with metals of the
first transition series on neutral bis and tris quirtone comlexes,
have shown that metal and quinone electronic levels are similar
in energy but remain localized. Redox chemistry can, therefore,
be carried out on quinone Ilgands or on the complexed metal ion,
independently. Reduction of neutral tris (somiquinoov)chromiin(1II)
complexes occurs at the ligands; while reduction of the vanadium
analog with one unit of charge results in dramatic reorganization
of charge within the molecule. Purther reduction occurs at the
metal ion.

9Cr 1 (SQ) Cr r"(SQ 2 Cat gio Cr11 (SW (Cat)~ Ct"" (Cat) 3

While the meutral chrmitam aemplemee an air stable, the vem-
ondium and analogous umiybdem complexes ate quite ;;;en aenal-tive. both complexes appear to react with 02 by a common m&-h
anism and reactions hae been followed using epr (V) and 13W (No).

* Many of the complexes formed during, the, 02 reactions have been
isolated In crystalline form and characterized crystallography.
The net reaction is catechol oxidation to benzoquinkone with oxygen
reduction to water. Further studies are being carried out on the
addition of other molecules to the V(SQ) 3 complexes including
CI3l, acetylenes, olefins and sulfur.
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STERIC 1191AUCUS0 TOM 15O TLCRIANISFER 1OMUTXS
0F 8(3 NISM M~IIIC UIT) NACROCICLIC COMMSESI

W. Tairbenkt, A.- SUle and P.R. Norma

Chemistry Department, University of Victoria, Victoria, N.C.
VSII 2M Caneda

Ixteneive inevtic, poteutietric and ea~sr. studies have been
ade receatly(1) an the redo. behaviou Of niakel(U)/U) macro-

*cyclic complexes, with a view to better anderetealing the
memiom of electront tronefer Involving Iw *PLOndf lone. Sub-
stituent effects an tim rodo" rectim hae been aoted in several
inveetigations.*(2) In general, substituition on the macrocyclic
ring raises the o* and reduces the *elf-exchange electron transfer
rate, In acm came by several orders of vagaitude. Ws report here
the results of a Study aft michel Cospleiie With the liged (Me
cycles); (5,12-dimethyl, 1, 4, 8, 11*otetresseyelettradsel.
Several confrmatimw of thee. complenee hew bees iselate
(including two Cee immars) and chetwatrised by X-ray, ISC10I
nor, kinetic and electroctmical mthods. Narbed differeaces Is9 the reds. bebawlagr ar observed within the conefrvere. (Par the
isomers Indicated aboe qua"-reversible potentials oe 945 an 1130
UT have been Obtained). Theb data deosetet the effect* of
etereochmical Cheaps proxuawte to that Occurring within the
primary coordination sphere during the oxidation procese. Other
systems dieplayiug similar behaviour will be defecrihed.

1. lot. UaLneso A. IleAuley, gagd e. fewI., 131, A., 71

2. . Z"aes, Go OiUnbsrgo JOT. bdckr, L#J* irsehsaboun,

R. *obm anl 3. Heysresten 1" ,Cm 1961, "a 36.

*~F IOII.
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-NUC MLTI4L5C~UM-?IAuME hU&CTIG

University of Veamet, Zurllngtou., VT, U.S.A. 05405

in many cases the structure of a oetal pi-ce4l1ex can b
altered by changing the electron count of the coeples. Examsples
will be discussed In wich reversible alteration of matul-ligand
bonding has been achieved by electrocheaeal methods. mbsis
will be placed on system which dspqlay multiple electron-transfer
processes,* especielly thos. which reduce or oxidias through apparent
two-electron processes:

1) the pseudo triple-decker sandwich cupunds
(-C IL )XI(n8-C 9 ) *I. or Me, oxidiso through a two eeto

oxIdat;ol to' a it& Is which the C6 rin adopts a twisted
confrmaiong2) at~l'.arene coinpond of the type

redce o ethe tw. cub-elottren e
(11.k) c * ingle tve-61,ectron PvC*"* (WalC) to apparent n-r
containing neutral, compounds The rate of the preseee to m*.tdly9dependent ce solvesnt.

-4-

14.',



WI N!L111p49-2 MODS

xim R. Donm. Steohns M. Tetrich maw ed Rcrd A. Walton
Departuent of Chemistry, Pardue Uniersity, west Lafayette, ladja..
4707 U.S.A.

Pe-282" containing the elastro-rich metat-metal wi1. boad
configuration 02,'h.26*2 have been isolated for the Iaoeletroaic

* 3*24+ ft Oz 0 090 -'e. Is the SMOf diubseime apenlee, the
iuteteommotaiabm I- -- q10 psessb Ohe "a" (B.O.- 3).

* fl825+ (3.0.- 3.5) mad Ie~' (B.0.- 4) corms to. ,sadi3y eccomplieb-
od. Per . l&, tde queir"17- msa ditfienm(m) cn*wwm
R02Cl(fl,)a (Ms - N.,s, 1Paf. Mme, Uib) ea sly
"edCed to the ewrsePoedimg Soue-MieW Ml.. "U"R 2 8s Ahe
reducing spet I* sotoee 661vtis. asr per"Otic "040to.
Nhich posaes" ft-t heed oders of 3.1. he hsft 1e113w 1"* ooh
cobaltocealii malta ad be begin stufted elseu saelywm
the cycict ftltfty* toa"04 NS speel ee te
firm that the 1Weetme finftte iefsos4Ite

A.transfer prco" Isa"Its ((Cs11, 1 W 1*
Tbe capsame b.4%= _MW Aa to h oraOsw to, 4MWOU*

((Cs~ 3I~ KhCZhby eshaltsoem. Ile ceesegeten of thbe
Il&2 C3L$iiM)l aa to blaft0ft)h Oftin. If" veutoig ve

(PPRO * 1ftweo boak&* as jilga-

ustam ob m law ~ aw VONbp.e
byleetW miestlee$ ata 001. 4e004"atte

eleetroel greuaudf fat -Vs.-aee im sti dom uVaimss
ameleguas(g(O$)e.C .g) dets of the.4 ~ .wl

of2ON2-I.* ibi as, oses" .ahanelteds

""Ai af~ bees asoa mufti o

20I . IS a d . .~gISAIWO W leIM e U Gd.A

of. vo 0 No w vsk
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KLUWOCUCA AM. BSC!U0100C STWD?3 OF ISUGASZ
COMWLMMES AS MDD.8LS M 1 T 130Y06119 RI CO-FACTOR is

033M PLaNT PHOTOSTNTE3SIB
Dona T. *Wer and Kenneth Yamaquchi
Dprtmet of Cheistry, University of California,

Riverside, California 92S21, U.S.A.
The water-owidation procee (2130 - 02 + 4N+ + W;

It. a +0.31 V vs IM of grefen-plant Photosyntheis
appaenotly makes use of a cutr.~rmgas ata-
lytic center. with the goal to model this process in
termo of the requiette modex I - - odynicis. lijand
stability, and bialogIcal relevance, a series of mau-
gabmetlll) comism. (NO 1 1 L3 , L -I-qusolinate,
acetylaostagte picolisate, and 21-iwd e33
diozlwe) have bee yteaioed. * w exidatiefs-

9 reduction promes~a foe eshb of these complows have
been cbareeterisei In eprOtl UseI by syo&o eltoam-
setry. u-visible wperoef. EA mogmett smeeauee-/ mate. Rek the cae of 40e pkesat ausi boetleo-
tonate eampaoeee a 4YOSA~iOb y Gd a

ginoux" @2I.1se m~ t y.W4

sta".
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TMAL-AMD LIAD-1in IMT6KY OF WGULIDOM

COMLEMl OMUAIMIU A SINMB CAIOIOL*3 LZS.

Julie R. IraUT7 ed FTinlan A. Schultz

Charles 1. Ketterims amsercb Laboratory. 150 1. South Coll*$e St.,

lefloW Optam Ohio 43#7 USA

We hae prepared .even-coordinate 0*0us a(Yl) eaftaee comn-
t.~n~ng a sinlea cateholate liguid by two synthetic route.:
oxidative. additlon of o-quiomme to ows mnlybdum=(MY

NbO(32(23t2)2 +. Q *MO(*t)(S2Wnt2)2 (10

mad mautraLiaao of dines lb(Ut) with PrCOZONNAs eteabbi

"002(IIUUII)2 4112eat * Iabm*)42UUS)2 + kg0 (2)

Thee. oowlem mftz. tw ma-sne~ d two --gm- t"ueete

reswious Ad cesealie w- svatadow qwbems asesit4.w. noe
eaideti" oc aLtUUI. a he .mism oue datuIvot4Sly by

aee 2.JV or" ame4~ti . ttb -- obmnpestsiw .*I4 -111 .

*pm *ift.

tuft~

etim 406 a-4bs -5IuS 4

~ ,~ 3 ~4M

p d~~ U ~ % vitja j *m
- Be* SI~1-,IVA.
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COoULM~y .sup aa 00-AM PON M RUTACTIOS
WITH FYIMMU AM NITC OUC

I. H. KadISh' D. Lancom', P. Cocolios*, sd 1. Colliard"

'Department of Chemitxy, Univeretty of UNto, 71 77004 =3A
bLabolL,.cou. d, Syathess at d'tletooyadbas tgaamtallIque
assmie so CURS QLA 33). Pacults des Scleaces "Gabriol" 6,
Nd. Gabriel. 21100 flas PU*Af

The low spin ;1/2 filve-coordimat Irso(tII)-aryl 1o boaded par-
phyrinus (OW) PG (C685) m, OW?)PO(COS) mass 400110d by. elttri-
chouical and spocewoJeceroch..mical techniques. under appropriate
conditiomw both cowlepow wAdew am e se siftl vbwams v*-
duction sad two reversible stogl electron oxaiss. ftweves at
low sman rate* tde fix.#. 4stisma pWooewm Mafl3w#. IV 40 litw-
versible chemical reactive producins a nem tletroonsiw opmea.
This apw%"* ma be by-oew od. pe lopem. sovpdapdthw
coImodn* (O -s Is
reveribl n *Awd w o.* sla bee ft: live W '= W ft*iwe 1m*
wolifta be ash~rae 0 owOo ~~ am ows f toNo

Oies 46M Ibes Ow4q *M*he~ Is Aft W** Ioo.
VP(Mn A

plw f

-- .4

Ilks h hesa 1~

OA 'w a'~Z;,u tw

isok*W dt yv



?a~~aaaL~ebAI'1. D. 31 .Ks~A* AAMOs Girstedu" . Kaurius
Gram'. loew-Haft latourt. ad Ieen-Clawile VWaoutn
0 Dept. of Chattry, 0.kle~d ft1#rslty. laRowe, 0I 4M@3j
''lAbortolre W~Uectroobbois et do CtdAn~s Pb "0e. Universite Louis
Pasteur. 4 rue =ae PatD 00&oor. 'o L"aoatolre do
Clkut (LA CM3 321). Departeauent do lmob ebe Iointl.Ceptre
d~kude Nuoldalres do Grenoble. 80 X. 38041 Grenoble. Framie. tPre..nst
Adoew Oekland Untversity. Roobester. )ai G0S.

The O*ta ea tle If K O ft& TK%(Os bad"s to
Ti0(te) a" 1IO(oep) respeetvely. wam Eswe*ssi by "WOUPPUmOWl and

us.w xq nstal raesie a Seem"" -for #Ws am -3 "Robeaem
Sis ~ shI~r~e b

0 1

+1 0, 'TL (p)

Tim AW* redssed OA it "ktie "wppvl a "I. owa od
*msum t) ieb leRI uvowl Us* bblt ouiu Oeim.c
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ELECTMCHEKCAL NID 1 C M6 MTI3 OF BIS(AREN)
$ CNRUNMIUI9(O) AMI LYU9IW(O)

C. mark SBoXMM an J. JT. LeS0Iski

ftiwesty of 2*sac at Austin, Dept.. of Cbm.
Auatia, Togas 73712

.clic voltaimtic and lc m aarut have

peaTeanion radical generation andeakinetictioe

pound is consis t with a rtfe mtal-o.atered anion
couple in modifiled electrodes is explored.
1. ch.31a ekbzolobAh -j;.lch 7Owemt
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siwinzs, m c ommca alm ii no ufi
no am - CMMMZ "11 M MA= LUS.

Pierre OUhh, Yves JU~nU aft Vdliqa NAIUCUL.
Lebratoir. de Chiale dee* Hitsw d. *usettla, 0354MA 0,
Un"IwestA Pierre at sorl cor" * st53 Fwlt coins ", Fnomd

ZP vIew Of Ow Interst In tho chaeitr Of ocupmmds Withi
mitiple0 Witello redon sIte, us have sytelsed a tombor of
0000103" wIth tenese bowe isonds, with the afa t orIve.
tltiaat SI.. teembility ofatevaiesm tIwfor tIhr" a bri4.
giftNOW Oeeloner. lS toiswist eanpeime : ici ObOiLp.
(1(3.tyDom#J, Etw(CD),%. EfLFOL(sft)3 an CEv.13 hoo been
pepM~ fras thme reaediin of CEsO(OM) 23, C(3)4i3CbcL,(ugQ)),
En3 (.DO) 12 nCfeaw) 33 "t tb*he w"U~~ derivatve Of
beusaylhyrde. OI) am th waalibldruAm, (U.') * The Owm
oa-Wuidd Glooma Db wue4 L hM,* a. bee Ob"&"ad by
the reactionas ot NPI06L3 emt Dwj V~t* pPI 3 s and t. ..00.1
"""ueI" ectIons at C[uOiL83 Md DPs0i.&3 wth phepylh*W"Mn
bove yfelded the blolow"es"Iasein) dervatuve.

The oysto andas~aelar trueure r C lj. 60lv (solve
0.85 C1,Cl k 0.11 t) iMO bee dtertMie by 8ingle-Cryta

R'itfvet~mutbde fIn, a b 119() 20.46303),
9e1151(sy 1L *.WSS) 0.063 the *Rt reteostions

ShewW~~ I11 ~ d HI ddi ut ogv I ti 'th %e*inax
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a~ach0~mCALRUIOVAL 01 AN =MUO TUGS. NCO),bW

LARMXZS THU C0OFUNTZ01 It 101M M THAN MT AOCCTANoD

D.Niholovi, L.Posp~iil, &.1E*S"
The J .Ueyrovvk# Institute of Physical Obei try and
sloctrocheuistry, Oohoslovak Academy of Sciences.
Vl*Alkd 9, 118 40 Prague .1, Czechoslo'vakia

Radom orbital Concept 1 requires that the chaage or

electron number In )2'-orbitais influences the stability or

the system. To test this implication, M(O0)4bbw (IM - Cr,I*o,

v) vere studied oleatroohemiaally in 'IU and (3C. These
series or seplane rota a suitable model system as they
usidefto t6oth adAtion and reftaetiost.

Tbo roeduction Is predemirinatly loeaiised 'on the bpy li-
asaid, whereas the oxidatioh result* in the rgmot'al of one

4eletron from orbitokls pred~,i antly of metal origin. both
Cin the radicol anion and catienu, primarily formed, Xabilis-

ration or oordination spbere was oberved. In the-oat ion
substituiion already b the ao vent nol s,.a proceads, Ube-

wee. the anionk requires presence. of * m~zleei*# 22e xwte

of "Pbtltutipn x o4 ~ se4lrders of xaq4tmi.e hiuber in

the capon the An th aem J#t5e*a behaviou
sepsrt't4w tAe offoot Ot aL 0"0e 1w thMeee that

AV, or an. 0100,04% s h bpvriy~~t~~ Ift"e tat *"s on-
movaL, of O 4-*&ql~oa*e kas a greaer aftUNAMg Offeet tha
aditiont Of 0" Sa tiv;a a"~ ;p . ey t.

Aso&*#$* -2bt&iMstiam W4 Oboe~we- t* em of A t
m~z u Its Comaristof t .letrebafea WA A6gt6miSo.

at-p 10iame. #Am*e it pvsw ta wiwdbi Eaftese~i In
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TRANUflION NZYAL COME=~ AS 9IMM MMAYTOAYL=6
OF =RDOGER EVOLU2~I0R

Kezaa . Tadnko~, ioblas A. tflakhovich and
312vim . ?tedyaateova

Mason State Ulismcv-lemin Univeity, Masons UMB

ft* pisoeasws of the cata2.l evolution of lavdx.-
653 in solution of Setal 06"lese with oigewle %icand
can be subdivide4 into poopme It is resonable to sup-
pose that the oziim state of th. comsti sam In
the oatoeau. active ON" is the tasos of this
subfIvin$Am. In fth e1te"nolrSotes Of the
ftlit fwoup% cogpeat with a coaftie atom in the 2.
ozdetion stateO 020 lawlw IS the. Pwtoaatom pVID0eaes

/m ".otalyti~o boftogsm " V is I -Iewe * Vetove the is-
ahafte of thS ea"Plem, I& *"ok the luptui of the ee-
tal-UmlA bond omiaws. Me evolution of hrdxvvm In
folfstioso Oth U* altioa mtal cofta"We with some
thlosushen, andn~mte emi Gltoowbmtes.
Is the ease *e te meta tozul a ooplez to An the
3. *:womtma *to*, the b$U0ssm fwev as a "lot*is pe
osde6 by a wwysrsilbon.ae ~ "It~ te e
to tets tIi if (10. It1

U~etse~e0ee """tlme ocauri ft at am*l new.-
tive, poeastal (pritmoaiby to malklm. alutlem) fo"m
the sem& Spo of 40tsm. SmaesI wt

aslhs.'.~au~Ul~mAma to prsodoed ti 6 4y t rwe-
aeftimm As La the" oases oatel$1e wvi f.11. the
Off" An %*I*b "I0 "a ft at* Uf "s Is ll-
walyes t "Mu~lm" wift the Im 0tum sta"e t
00e so"& i& the. eetel$M oft**t ow be 40medo
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STABILITY CONSTANITS FOR Ng(II) and Cd(II) ADSHOSIRE
PHOSPLOROTIIOATE C(4PLEXES USING 31P UMI SPECTROSCOPY

Vincent L. Pecoraro, Jeffrey D. Hermes and W. W. Cleland

Department of Biochemistry, University of isconsin-Madison,
Madison, Wisconsin, USA 53706

Determination of the screw sense specificity for metal nucleo-
tides by kinase is Important in deducing a three dlmensional
picture of an enzyme's active site. Nlucleotide phosphortthioates
have been used to elucidate this screw sense specificity . In
these complexes sulfur is substituted for oxygen on one of the
internal phosphorous atom, generating a chiral center. Magnesium
(1I) prefers to coordinate to the oxygen atom of such complexes,
while Cd(II) is bound predominantly to the sulfur atom. Thus by
choosing the proper metal one can generate either screw sense
isomer with the same chiral thiophosphate and use these in enzymat-
ic assays to define the enzyme's specificity. An assumption of
this method is that M(II) and Cd(II) bind exclusively to oxygen
end sulfur, respectively. To test this hypothesis we are determtn-Sins the stability constants of AT?, ADP, ATNS, ATP.S and ADP*S
with Mg(II) and Cd(Il) using 31? NUR spectroscopy. We have also
completed p1 titrations to determine the pK's of the ligends. 2ur

A' studies, wbich are In agreeint with previously reported values
have shown that the pK values for ATP and ADP are 6.63 end
6.66, respectively (30', v-0.1M). Moreover, thes pK values are
not perturbed for ATPaS, ATPOS or ADVPS (6.64, 6.65, 6.77). The
stability constants for C4ATP and CdADP (log K-4.36, 3.53) are of
the same magnitude as the Ng('1I) complexes (log K-4.06, 3.17). we
will also report the stability constants for the MI(IX) and Cd(II)
phospbrothioate species. From these data we can estimate the
percentage of Cd-O versus Cd-S coordination. The 31? NO spectra
also indicate te which posphates the metal if is bound (e.g.,
bidentate versus tridentate coordination). These data will be
discussed with emphasis on enzymtic studies using these compounds.

1. M. Cohn. A& . OM. Sea 1982, 11, 325.

2. A.E. Martell end R.1. S-itk, J&A"Ij I y C t ,
vol. 2, 231.

/
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EMF EQUILIBRIUM STUDIES OF POLYTUNGSTATE IONS
IN FRESHLY ACIDIFIED AQUEOUS TUNGSTATE SOLUTIONS,

3 M LiC104 MEDIUM AT 25°C

Karl-Heinz Tytko

Institute of Inorganic Chemistry, University of Gittingen,
Gdttingen, West Germany

The polytungstate system, ionic medium 3 M LiCO 4 at 25*C, has
been investigated in the entire range of 9cidification by means of
the equilibrium data (Z, log cf+, C404 2-)' and their mathematical
analysis. Measuring range: Cwo42- - 0.2 to 0.001562 M, Z-0 to 1.61,
287 data points. Each data point was individually obtae by a
"point titration" performing an extrapolation of the H concentra-
tion to zero time.

As has been shown for the polymolybdate system2 , 3, a definite
interpretation of the (Z, log cg+, CDoA2-) data of systems as com-
plex as polymetalate systems is impossible on the basis of these da-
ta solely. Therefore, as in case of the polymolybdate system2, a re-
action scheme for the hydrolysis of the tngstate ion W042 " in aqua-
ous media derived from theoretical invetigations on the formation
mechenisma and structures of polymetalate ions was taken as a byisfor t intrpeation of the data, comprising the species W024°-

8,7) and W 026- (12,S) and their peotonstd fn (9,7 , (10,7),
* (11,7), and (13,8) as well as the species W1O32 " (16,10. The lat-

ter species, occurring at the border of the rne of our theoretical
investigations, has be= shown to exist by other experiments before,
as well as the species (8,7). 7his reaction schame gives a good de-
scription of the (Z log C+, (epo 2-) measuring data with the fol-

l~x~(pelmimr 2 f~mtion Mstt:I - 1064.75 0

1066:27: I 16:1 ° _, l Ol "'. " -02,e 613.8

The special merits of the species (8,7) and (12,8) are their u-
nique thermodynmic stability and kinetic inertia depending an so-
metric qualities of their structures 4 . hMir prtonated forms owcu
in virtue of the basicity of the species as also determined by the
geometry of the structures and, furthermore, by the chapo er of
the ions. The reasos for the occurrece of the species (16,10) are
discussed as well as the reasons of the dissimilar behavior of the
polymolybdate system at this point.

If the measurin data are analysed without ay assuippons con-
cerning the pis, species (8,7) can be detected unm nasly by
the specigoth Z(log c...) cuves for the differet twuette
concentrtins and the ejc. 16,0) ad (1386) by tim fimi pie--
towu at Z -1.61 in tim arZlog %, Cqg,- Isri o teitr

the 2) ;W Fr h

madiate species there~ are differet, poeefilities of interpretation
Just as in came of the polsolybdete stem.
1- Z UW ; .... , , "er r(2
2. Lii. 1Tytho aid otbers, Z. X%* UAAgt- 193, 9S 43.
3. J. Avaetan aid owi I;a I~I6,~ 73S3.

K. o LI.- A . hw. 1976, 19, 239.

5. LI. t.+ .. .
. a. c

N.+ '+ +

IL,+' ++

-Fkl +
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EQILBRUMANALYSIS Of THE1 AUEU HOLVIISOPWWI SYSTEM.
EQUI I A COWU~MENTMYT EP AM 3 IP-UIR Sl

Lag. Pettersson, lnggrd Andersson and Lars-Olof Ghmen

Department of Inorgenic Chemistry, University of thuqil
* 5S-901 87 Urneb, Sweden

Equilibria to the H O42-'-fFA 2-syst aveerleI r
been studied by our-reseevsh groW by vef, (glinss eloctroiIIs.
25 OC, 3.6 New(%@) moum) aAE coabinedem-psn o-
iustric2 methods . Using the MOOlt free the eU 4IrIN *go-
lysis as a firm beset lInfoation from single crystal *trous
turs determi nation, larg.-ngt X-ray soaterde (LARS) 'en
solution*'# and Raman measurements on solids and solutions,
mad, It possible to.,estabtish the truactores of thm edo
nant aqueous, species. 1hrut menWig of 4ompleaws vere founds

One olorios wit % dbtea. t4)haivt *1

fiver NoP at wss*i ~ e;# 77 d .

tier 01s4 i~.dlhaeo te ~ UGS~fi Moo es ntbli h #0is )15o treuls n
bed," twed.;t1w W ai.Wltsssm

firmlye optalit'l t is" t pit v I.S s ~ * ad lwn OW
At h4&*, WW $*I* NO~t "a - to

be letlg , o4h* I$tIo S(*'

2. WL.

5. r

IWO *II

-, ~ ~4Y~~5WK,
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AK IM(u) UISUcic U n mm ACTS m A =am"IY NE
NE DIWOUU CUMK MOM= AM -M VACILUS

uAM -r wm a@w 0- umma inam

D. L..Ae*o. Z. Bay***. 3. batesiss

hltversity of Co.1mG.. Dm14.:r. C*IomG., VU sow
"Mtimal ODa. of fteadauua. M14at. Color.a. VI OM

noe leOf) eemplea to& deri ved free the moeee US 1104
2.8.D~O-ttfmefll-1.5.,11tes Sa~y 810ett9ede.-1 11.8.141-

mosomedm i beC11)i (123) :1 o.sww.1b1 be eaott"

whieb is baiivoweda OS..ee lv a a...elatito maedmtf. &as as
OVMI1bw'w em.,.. -ICU 441 r" at M~UI So

towtas "to smet WW' 1siom 19,14 W*.~ %W
just"g .sev mie -18m !1eset hbon ieSeoeved noe seo"

for afftotdsa am& .. 1..ttO ivewties spkiaoses. ifesee
aitem. Cat. m..b as sepi tg oeeeio ge. lat"" Ima aha.mtoe. few sevewel maj.,-"' I $VS&i t SIM em0 cheise No~
of * weua sake". pt~h . Sa t1 mateuel hee shobeab
tats#m. A psetel* saetla iese ohs& saul"s ue.me
.homiso1 .epeasties is feest ifasel O*maeeewt Is""

Offed4 -sl W"o aeseeete.IS
alsabnok e SOW's t*e ~#~ta 4.e. Sot 'ble

doaIIww foii~ t J9opet gowlstlwlySoi wt .

aI Atforti as. DitaSS War *kiUA r ~ie wm oo""

figil*s 4 e Isaejelem*b *mtive,.Oft 00 C~
gadew* isle aow am~t~t ~witAfteel == ==Ite~~

"t dom~e am"" the tasletS ea. Ili t t1-
0eW s ~Is o Aw Ii wel~sak O"efters i US eees

osth m m~i ad fAt tw~b us4 * a At
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EVALUATION OF COOKIATIVITY R~nMh nMt TUNW1UURC MITA OF
ITAL-LIGU AMND1ACEWLCUEZ-LIGMID SQIJILIM
A.Broibanti, F.Dallavalls, E.Yisicoro, G.Nori and .Pasquali
University of Parm. 1-43100 Par.. (Italy)

It has been shown Imm cooperativity and chalets, effects both
in metal-litand and uacromlecule-Ug~ad complees can be evalm-
ated an a commo scale by masts of dimmasieleas paeters. The
parameters 1', I tef~r to haotropic obelaft effect, and to. z
to boterotropic chelat. effect. hes peraneter for bie-
campewas, or J~s %Lfo r ft -limad complanes indicate the ex-
tent of homotropic apoperativity, On the other had, the bsterotap
cooperstivity can be evalvated by fw w,
X -Og /I2 K0W~j1/, b. bjr kpir9 Alumw to 4

the activity- cafficiest.. ftenltme the chonps in cbmic4
tials doe to-meeretislty.effects eft b& te d withtegeke
to the Imaic atte* this relotionsip. Is particularly etamift-
cstt becase the aeeeezativity ottfeeto ad aly des to atetask i-

g~-igm. Lttsatten.iphwethe melveat plare an impOrtaut tel..
The eees #f- ii theseelphamic treatwout em -be dam*

osrted en the Sjarwlmw 6ln i. -3*[A I)._The npeful*ae q1..ds
Paamters *I be 16 by aems e ats te f &at tame Iri" #$im
tiodttic imdea~ati ss s t atolrt.ZU ad eyee
btsifettL ise Zaabrpan Ii datA -1 thd lIftt.am.' A*e

ated and coasest e ! at ,Owf~ ofn s s r.1Swgetwua*eh

Isseg.Amm Ihs (lot":i (~

I.Fe,*W kskZ ~t 3)
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FORMATION COISTANTS 01 1010- AID 3TUIOTB INUCLIAI
METAL PORPIYRIMS DETERMINED TiIOUGI! EiSItCTIOSCOPT

Lucia lanci

Department of Chemistry, University of Florence,
aloreane, Italy

Zn the frame of investigation tending to characterie
the heterodinuclear metal porphyrin compleses, the pro-
blem of the role of the metal ion and of the storeocheti-
stry of the porphyrin complex on the diserizatiom equilt-
brium has been faced.

The constanCe for the formation of the coppet(II)-cop-
per(II) end copper(ZI)-iron(IU!) dinucloor species accor-
ding to the following equilibria have been evaluated at
room temperature

2CunP 4nu (CuMPD)2I CUMPD + POK"0 F g&I t ulI9*.FeIDC1

orther MD is meoporpbryria 11 dimethyl ster.
The 3P1 spectra of CIC13 solutions eontelning the

ye species are sesitive only to the monomeric CPD one;
therefore the intensity of the ittal ate onlI proportio-
nal to the coacntvAtion of the above sptoie$.

By measuring the lktouieth4 of apt spectra of soln-
tlou coetaining tse copper(It) perphyri couples& vatue
of IC1 *I 31 o ben obtoined for the dierization con-
stant. The formation conetant of the bete*rodimr, obtai-
ned from IFI opercte of Solution een aining tie copper
and Irs Gom#plena, has been found to bo 6S the
oeiiLlibtinm constant fe the iron(tKU) porphyrin chlori-
de dimerisation is estimated from the #ame EPi date to be
negligibly pmall.

.he formation coatates of both the homa- ut hetoro-
dimers are ca ostes with cbe reported value# of 62 end
31 K-1 for the niehelCI() couples and the pere porpbyriJ

The fittinS Of th data In thuessUmptien that onl0
sewomai amt, ditovis opeetes are Itevnat in *et*t i
tother ;ettfletehly ". tasud in previous stadime an at-

thke ,.iqsmm pyramidal emfltguralie ei1.4 IZ)llpuupby-

ria apparently stog1 ditE.ew.a dmn*tlwn it nma ut;
the formation of the mixed speces. .

. u , " s +. s, C.V.,. I, I. 4 .-: ow" 081 1s,
, + -4 4:37,,

• < ,'a'*"' ; -) J i "
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THE STABILITY OF PMJ*IU(6II) CONPLOOE WITH *WUO

G. Anderego, Yen Qing Ysv, And ft. Usene
Laboratorium fUr Anorgenische Ohmit, ETHZ. 01-MO Zurich

The Investigation of the equilibria Involved in metal complex
formation is generally limited to came in which those processes oc-
cur in the pHt ragfeeai 3 to 10. For this reao m" authors have
used the direct ON1 method eaclusively ad cnsider it as sufficient-
ly sensitive for the determination of all stability constants of
esa. cooqiaxes. This ts true for the caqiames of the di valet Md
cations with a large number of ligads.

In the case of the 4d divalont cation of pelladits, the situa-
tion is different. fth above gIvan method can e of sa help to
obtain the coMntns K~t~J(N*l[I for a - 3 Od 4, only
for unidantate ligands such as ammia . For Volydamtte ligands, In
a Willimolar solution of the ietat I"am aeof the ligad &Wd In lIN

NC0.the 1:1 cy~lei is cempietely, foiwd eOd t "Albri con-
Centatin o W+can be very low, t.g., besm a10-sa 11 4N.

It is therefore appeewt that this given Mtod Oammat be used toJobtain the requtred constants.

ThioCsate And bromide Woin (I- fore stable PC 1) cMOMlwAnd their stability constant are kmo. to nlt fon containing a
WOOmin a" the udw ate X. %bte "Aplei I~Flte netalam n sUr with~tvdu il fttn mit of hesoW,
WalS at ON > 7. TUp. wit& ap ot pN, ft mnd-Umgad wm
evop in trn acidi Ueis "No "0so" twt of the 11p pr-

WWWmvlNgs164 PW opn thMO o4Wttd A~ atmn but
t W Mt bse orptin of oa o erme tan saer me d4dUdo

AV tbetf apemes.
fte constant of the estoWg ogmil ibri (1) can be Oeteviied

by spetvqhetapv or IV OUiheliMSti sitmeiou of solutions with
Au1.or inint of go sMOW to ad estmNted I*me lItmSIMIe

Oamam of te ale. I as" Oepmms heft to 10
-1 1dasd -h htr aqias Id~ hl emehemp with pro-

nddiffauut altowtle U en %sl ;st6;;"am wO) be I lies L d1
Moo. RsIsl k meIuNM eof Os c"Use so 00taseuditiva

L-~n sSC WO-sa.D .*mMg I .
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Denise Ujudry, Nichel Rpritihbime, Nv ekn Tamigr Pillabe-
Kheo, TV*=*e Galt. 0 Sep~t U1lms-SuiW7 sarvioss Zabrueveki.

Institut ds biia des Substances Naturelies, Centre Estiessi do
is Rechercbe Sci~atifiqus, 9119 CS if-sur-Yvatte, France.

A m~r of soluble trwaitioa metal poiyhydrides(g.
L 23bE 7 L3 3d4 , L301("112)3 2 "151rU L - t~rt'ery Pbosihin)- 'a
the presence of me olefim- (i.&4, 3, 3-4imathylbutens) as a bydrega

acceptor, have bee fomnd to bring abot the "activation" of C-6

bond. in astuated brrmarboms under edli sditiogs.

The folloviug seleetive (Do "XZ) bomssom reactions will

be deectibedt

(a) The oes-pot overaioe of linear aZkAass CAMb 2 (a *5.

6, 7, 8) into the eaovespsmiin I-aikensa

4. ~(b) IMe atalytie smmmiefs of syoieaikame CAU (

The msohmism of these reactiosa will be discuass"; it is

tbfo~t to involves the insertion of cooriativeiy tasatureted

(140) Lutermdiates (.g., 1,23653) iswa C-2 bead of the hydro-

carbon.

*3
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ZU1DUMcwl=2 20W Mu WAW2U or MAtn so OaMUUM

William &.Q. csteM. jame a. Novas., and &leuev P. amster

Department of Chemistry, University of Alberta, Ulmeetmm, Rlberta,
Canada "a M0

Under 1CMirrdation, do empla 4W C5 IIrico)2 II
a coordinatiwely Unsatuaeds intermediate Wbda sam OKLAtiwoly
adm aaMo-hydro~ bonds Of all kinds to imosmsaoselar
fashion. Te X-ray Structure at I Provides no *Im" fie this
remarkable reactivity, which tosoa far limie osfto I
Similar sh and It oculemaa, Including w- 5 )r

Wly- ra ry-rdu yrds(CN~fCI5 a primary products of these phatechmmisal soetim an

aWORUtc C-U eaCting 4-5 tiASe Eseter tAM aliphati "6U
Isolation 01 the vary smattils omlemme a to Pessible, bet"a
are normally converted to dhe rubst baloeam dariontives several
of which haes been structuralily wmiacterised.

I. Casplefse 2 by SaOUfaget t el *AWOL#ssi OWSMMII W 4 iMMa
PTO"""es Providesacosee t a w - mmae L o f er emee
species. various aiMed-ligami eml"Ms ad the toos
( I-Cg~mm)zr()(*lafts) am be temANA few bal" darteatiws ofE
2. garsing 2 IN(a c yolabsmvl) at SVC alloorb *A VReWissly
Oursperted 1. Irradiation of I (It OMOI meqpl.a 2 U) form

a 4

tmheeeraaqspm s emepiss A am sethinasallotieft
Please. Zn the as *0 seuis, emtimsed irmeilm a I "a
smm I"&e " amovesal prrk, No "A the " am*i My me

6040" 5. Nsefieum afdown himelear eepleas wllI 10

2. 1.5. Owme5. dalmmee ead W"5. anuft, ma~ ,

,~nt,
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l/b-OVAue =AcSS lINS AWM AND paurol
CATALYZED RT SUPOIT OVAU00OVDl OODWnhRR

mobm i t~ift and W

rIeceton kAtvomeiy, ?xincetow, MW Jevell VU 0544

Transition. atal-atalysed osebm"g recRbm betwee sum"
and Da wte *Sl examles of CAU bond cleavae, and the elucida-
ties 6f mebme for webh PROceu0may lesd to the developomat
Of selectIVO trausfOraMtIse Of albmSS to other orga POOduCtS.
We have eaRted RID exampsg between buteme mni Uscael by

(e~lca)-(al~l)U am oroi. brim mixture of devenow.
incot~wrateM alkam we acted after bug reetis time.' Dtalse
of this alken.-bi .uchmap proeeiwe have bee aueteelmed; tee
different amohim peae for it.

iny uam Ahem ( ) . sotlya uh C-s bet UWAISW sad
su MAlm Z * to 5 40 tof G4* 711rni a ts~

good as a catab". . Dommqwslai.. Cf -k 0"ow o 4006C mooer Ig for
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IFFCI OF LIG&J BVlCIV ON FACIY OP Uh() COWLXS

Anna IL Traemlsk a 4 .
iustitute at aeiry. Usinerfu at Vneikw "4M Vvemeis,. mi

modified by the ftende o d ifferent e.dss/-eeVrgeeta aee
coen~ient model system to the study of substitution m hdor oxidatve
adion, inUlow. The I - i

L a 1 *033; 'A '5  Cp3 ;0 0;?cC 3S 4
ix 00 L&1 P H,; Poh)

R 062 L Iupe ;1?CM3

UNe& M 66wisus Twor obaahs as thew aitm mloms. lbm trans-
eomeet el aq'ti1.o I. m - heaoud tbe Us teewee to Ia given
bomer oft40 uhEAAXCw mvesif "1 1,t P4*60 P(O~).

Vane we dant pmpui vmso aty par" ef them of pNb
0 alweof to Ataf fi WMo Vemuias4 I aye ae 4
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MOLICULAR UMJO1VM 0W C IF IU AND CAB NMXYCCLO-
PNTADIEN L-COBALTACYCLOPMUADIME, AM) CARDW OXYCYCLOPENTA-
DI UYL(DMEEMYL)COBALT - CONPLM WHICH ABE RELEVANT TO COBALT-
CATALYZIMD SYNTHESIS OF PYRIDINES FROM ACITYLEM AND NITRILES

Yasuo Wakatsuki and Hiroshi Yamazaki

The Institute of Physical and Cheical Research, Wko-shi, Saitamas,
351, Japan

We have utilized the outstanding reactivity of the cyclopenta-
dienylcobalt unit towards alkynes in the synthesis of heterocyclic
compounds [1]. One of the examples is the co-eyclotrinerization
of alkynes with nitrIles, mediated by the (Cei )Co £21. The unit
can be generated from any precursors such a4dCo(diene), CpCo-
(co) , CpCoCp, CpCo(Pft 3 )(alkyne). CpCo(Ph (_1) etc. It
aleXrs almost certain that the reaction i Zudes a cobaltacyclo-
pentadiene which resets further with nitriles via an intermediate
like (l) (3].

It 0a" found recently that the introduction of a carbomethoxy
group in the cyclopentedienyl ring, (ZC )Co ( ZOC044e ), greatly
enhances the catalytic activity. Por x;aple, when 1eCmCH and
MeCoU were reacted at 950 C in the presence of (CA,)Co(COD), the
aunt of trimethylpyridines formed was 250 molef£.atom Co : Theva lue incease to 1150 when (ZCll)Co( COD) wa Used. In the
.bae that we aoud ae in tions o, the role of the carbo-

m ethox g in the Cp-rig, we ad obaltacyclopentadienes

f Ua , and caried out their siAe crystal X-rma anal yses.
Complexes (.) and (4) wy be r e .ed as a model for intermediate

(j. An aly zev Ie aoanalyzed for comariso
The distamte (ZC4.)r io w Co, 1.723(3) A, is

horter than that in (C.I)-Co. 10) . Also the C(mtallo-
cycl),4 bon.14 1.31(6 it, apear tobe shorter

tha in (1), 1 ;43 6). rn..e findings inugeSt stronger inter-
action of cobalt with the organic moieties in (j) than in (1).
In (1), a contribution of the fulvene type resonance form of the
clcopentedleayl ring was observed.

*i
.N.

ft' Ph '+a

1. !.W aSid 1.Yamasahi, J.C.. Chem. +n.. flb Mo01
YAWwhtsuki, X.er.Ten IJmsaki, Teatrabodron Lett.,

2. 4.-aU and 2.1aseAd , Tetrahedron Lett. 38.
N si3u*3 ad mnekmw S sthIa, =. 600. ~

3 . TWakftmki and L-YOWASai, J.O.S. Daltol twaas., La.127.
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ACTIVATION 0f C-5 BONDS BY NOTE JUTUWUN COIWUM

Bruno Chaudret and Ieuf Poilbianc

Laboretoire de Chime de Coordination du CUS assocIG I l'Vaiveral

Paul Sabatier, 205. roote d. Nerbouns, 31400 Toulouse, France

The reaction between M(CCD) (COT) and pbospblaes under hydrogen

has been shown to be a convenient route to mono and polynuclear

polyhydrido complexes. In the presence of thre equivalme of the

phoehin (L* Py 3,ftlr 1(fflt 2) 3) the amo complexee inS 4! 3 hew
been obtained and characterisi by analytical and spectroscopic

data.

Thisreatio Isspontaneous - It occurs readily in the dark atroom

by sbseqentoxidatvet addItion. end reductive eliWMntioa of the

area soven an ofthe coordinated phouphine ligamd Is proposed.

The moot outstanding feature of this, @yatm Is a similar
* ability both to Intrmolaculew and itaemvolecular C-4 activations.

Isprtmntson C-4 activation of saturated hydrocagboss will

also be reported.

1. 1. OIUD22T, 0. oOuMnU a"d 1. POU.UIJU, J. ae. Soc. CAm.

Camb. 1902, 1150.
2. 3. WUAflT, submitted for pobliesatim.
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RNOIUM(I) CATALYZED COOLIGOIZZATION OF
CAUON MNOXIDE WITH OLIFINS

Jeffrey S. Brumbaugh and Ayumuan Sen

Department of Chemistry, Pennsylvania State University, University
Park, PA 16602, USA

Rhodium(I) compounds such as Hh(C)(Ph3) 3 and Cllh(CO)(PFh3)2 ,
when dissolved in l-110Ac mixture (ROB - e, ItO, 1e 2C10),
were found to catalyse the coOlomarlsatio of C214 and CO to a
mixture of fl4C 2 CR2CO0 OR and E*-C1 2CI2COnCU2 CR3 (n - 1-4). In the
case of onosubtitute; olefins such as propane and 1-butene, only
the isomeric momaketomes and esters (i.e.,n - I products) were
observed. Using a new mathematical model, a quantitative analysis
of the products of the C2R4-CO oligomerization reaction indicated
that this reaction proceeded through a single mode of chain growth
involving alternate insertions of CO and C2R4 with the concomitant
alcoholysls and reduction of the resulting metal-acyle and -alkyls
respectively. The alcoholysis of the metal-style was found to
proceed 1.8 times faster in MeOW than in RtOH. In addition, a
significant deuterium isotope effect (k(NaO)/k(N*eO) - 2.6) was
observed for the alcobolysis step. The source of the hydrogen
required for the formation of the ketones in 820. For example, the
cooligowerization of C21 4 and CO also occurred In MeO-H20 and a
Ne2CO-820. In the latter case, since no alcohol is present, the
only products were the olig merit ketones. Thus, It was possible
to rationally control the product distribution in the cooligo-
merisation reaction.

.i. "3IF
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HOMOGENEOUS CATALYTIC DICARBONYLATION OF I ,4-OIFUNCTIONALIZED-

2-BUTENES, A POTENTIAL ROUTE TO ADIPIC ACID.

Albert S. C. Chan
Monsanto Company, 800 N. Lindbergh Blvd, St. Louis. MO0, USA 63167.

Although the catalytic carbonylation of allylic species has
been extensively studied in the lost two decades and fairly good
results have been obtained for the carbonylation of allyl chloride
and allyl methyl ether,1the selective dicarbonylation of
1,4-difunctionalized-2-butenes has been relatively unsuccessful.
Side reactions such as isomerization and hydrogenolysis appeared
to be the biggest problems. 2 Since the linear, dicerbonylated
products from 1,4-difunctionalized-2-butenes can be easily
converted to adipic acid, 0

XCN 2CH-C"CH2X + 2CO- m.- o XP&H 2CHWCHCH 22X

c"2NCH 2C 2CH 2CO2H
a catalyst system for the selective dicarbonylation of these
compounds is highly desirable.

In this paper we will describe a highly effective palladium
catalyst system which offers high yields of linear.,dicarbonylated
products. The effects of solvent, catalyst promoters and
inhibitors will be discussed. The kinetics and possible
mechanisms will also be discussed.

1. D. Hadena, R. van Holden and C.F. Kohll, ZInorg. Chim. Acta.,
3(1969)255.
2. S. Imamura and J. Tsuji, Tetrahedron, 25(1969)4187.
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HOMOGENEOUS PALLADIUM CATALYZED CARBONYLATION OF
ORGANIC HALIDES UNDER LOW CARBON MONOXIDE PRESSURE:

SYNTHESIS OF AROMATIC ALDEHYDES

1. Pri-Ba. and 0. Buobma

Radiochemltry Department. Nuclear Research Center. Negev P.O. Box
9001 Beer-Shove 84190. lIraeL

Fornylatlon of halobenzenes catalyzed by palladium complexes is
known to proceed under high pressures (approx. 100 atm.) of CO and H11 A)

(eq. 1). Such conditions obviously reduce the values of the reaction as a
preparative tool.

H2 ,CO 100 atm.

Pd catalyst 0

Ar- X + H 2 + CO Base 150°C - Ar-C-H (1)100 -15C

We wish to report a novel palladium catalyzed formylation reaction
which takes place at low CO pressure (3-4 atm.) using polymethylhydrosi-
lozane (PMHS) as the hydrogen source (eq. 2).

CO 4 atm.
1-d catalyst 0S

Ar X + CO + HS Imp bas - C - H
3- 3 cc

The reaction is highly chemoselectlve: benzaldehyde was obtained in
96 yield from the reaction of lodobensene. while bromobentene was con-
verted to benzeldebyde in 722 yield under the same conditions. Chloro-
benzene was found to be practically unreactive under these reaction con-
ditions. Using milder reaction conditions 4-bromolodobenzene was for-
nylated to give 4-bromobenxeldehyde in 3% yield.

1. S abomberg, A.. and RY. Hek. At r. asm. &a.. *A 7761. 1974.
. , Yesbida. H.N. uita.K. Xudo. end Y. Tissask. htU. ak' k. Jmpvt,

A9 1o1. 1976.
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TIM ACTIA2ROS OF 31-OL8VD AM OLEMS ST MAL
TM PTrOUCTU SICDUOO Or CgUC$) 2 AMD

Deninis L. LIchtembergar, I G~lo M WI.4 .losnO
Jobs Ji. Garrey ZZT

uepartmnnt of Chomstry, Viversity of Arlae, Tons"m, Aisas,
USA 15721.

A core end valence photooeatrou sectroscopic study using
Halo, Mal, and Bell radiat ie Is reported foer a cerift of CPNL2
complexes CCp - cyclopentadiemyl or peftnthylyclopentadieny,
N - Co or Sb, L - ethylene ot 4Z - butadimw). Thumse mlecules
exhibit complex valence spectre, sixteen of the eight... IMM
electrons appear below 12 eI. The sIlt-echnique approach
(not, Sell, VS, and choumi~a structure perturbetios) provides
clear, unwignous baud assignmnt* for all orbital*.

The act ivation of olaf iee by intels is currently being
vigorously loveetigated. The photoolectrom spectroscopy
reported be provides unique beading Infatuation for this
CIr(C214)2 ytn-3c SekOf the feer Usnear ceebintime Of

pl obltls aailblefrom the parallel di-oleof i geometry are
especially informative when activated by the intal orbital. of
the CPUl Mi4ty. For inporteat queetioma regarding MtaL/ligNd
Interactins in this cysto ore to be adireseed, (1) What is the
extent of the life"d / OP pi delocaliuatiou? (2) IhAt in the
nature of the UMO? (3) VAaat is the effect of replacing Co with
IV? (4) now Ane replacing the parallel diethylsne p1 cyst..
with beadiase affect orbital quantisations?

A siif eant degree of V1 dolocalia~tie is found. ly
compering the bead positions of the cycioedimyi end post&-

methleyl~pmsaiael ialogo and calculating shifta, It is
found that both ilasa and Op pi ionization bend" shift equiv-
aleatly although the pertarbotioe to specific to tue Op ring.
Dolosealetiee in thin se SIndicates a bUP degree of aoam
f luity. Ile -meie of the NM character ad effect of Rh
substitution ,r m itas the au In the Ob 404pees
to NNWa based wherea that of ihe sh ospleete sho is cigui-
togea amount of iami chrassor Sa the Bol/aell semprtaeof.
bad Intensities.* Two sojor fa et.ae ebserved aiem butadiene
replesse twe etiplne. The tirnt Is a doeree s inUgend
eherscter of the 3US Ler the ob semplome.. sooeadly, the 4107

and A-22 iga&S beeome oesoae. geth, the" e ffeats
W";9 te ailoese ad the parallel, olaf inGentry.

5Irv
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A STOICHEIO1ETRIC ACETALDEHYDE SYNTHESIS INVOLVING
ORGANO-MOLYBDENUM COMPLEXES

J. Trevor Gauntlett and Mark J. Winter

Department of Chemistry, The University, Sheffield S3 7WF, U.K.

we present a stoichelometric acetaldehyde synthesis from Nil,
CO and 4 based upon the attack of a hydride donor upon a methyl
molybdenim carbonyl complex. Addition of LiEtAN1 to a
tetraydrofuran solution of No(CO)s(rn-CsHs) (itself readily
available from NO(CO)3(n-CsHs)" and Net) results in a sequence of
reactions leading ultimately to the spectroscopically characterised
anionic acetaldehyde complex 1. The initial product is the fonm1
complex 2 [partial data: 'H W..r. 6(THF), 14.30 (s, IN, formyl)
p.p .., TIC n.m.r. 6(THF), 287.7 (CHO) p. p..] which readily
isomrises to the anionic hydrido acyl 3 (partial data: IN n..r.
6(TW), -. IS (s, IN, No-H) p.p.m., 31 Cn.m.r. 6(THF), 306.9 (CON)
p.p.m ]. In turn the hydrido acyl 3 rearranges to the anionic
acetaldehyde complex 1. It is necessar to perform appropriate ZH
and "sC isotopic labeTling experiments to unabiguously assignI n.m.r. spectra. For comparison the 18C n.m.r. resonance of the
aldehyde carbon of the anion I13C n.m.r. 6(TNF), 56.2 (NoCHO,
'JCH 156 Hz) p.p.m. ]way be related to the corresponding si&nal for
the neutral No(CO)(ri2-PhCHO)[t-Ph(CH,,N)CNHNO(rn-CsHs) at 81.6p.p.u.i

• ",M01I +CO
Nfe(CO)s(vn-CsHs) 4 M -.No(W'NeCHO)(CO)a(TI-CsHs)

LIEt)8H

No(CHO)e((CO) I.0Cs~s) MON(CONO)CO)a(v-Cs~s)"

2 3

Subsequent treatment of a solution of I with Nol under a CO
atmosphere results in formation of Noe(CO)7(r-CsHs) toether with
acetal ihde (1 c. and g.c.m.s ), thus completing a stoicheloemtric
cycle. The latter reaction probably p le f = w leOphtlic
attack of I upn Obr to give the soutral AMIe a NtCK)(nCsN,)
from whch-acetaldeyde is evolved tWugh replacement by CO.

In related reaction reaction of 1 with Nal in the presence of
Pfis leds to acetaldufyde and MWIW(PP)()(wrCss") while alry
braids with I apart from ectaldslyds priftces No(M) a(i'-C,s)-(ri-CaH,).

1. N. Ir ier, a. M igr. 1. Itol. and 3. Crewick, _AOL
am. lat W . P9. L. I.
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COBALT(IZ) AS A SPECTROSCOPIC PROBE
OF METAL SITES IN KZTALLOPROTZINS

Ivano Bertini, Department of Chemistry, University of Flo-
rence, Florence, Italy.

Cobalt(II) has been introduced in the place of sinceI)
in Carbonic AnhydraseCarboxypeptidase A, and LiverAlcohol
Dehydrogenase, as val as in the iron(III) site of sidero-
plilline.The paramnagnetic properties of the ion (Bw3/2) have
allowed us to investigate the interaction with coordinated
water molecules through water 1 H NMRD. The theory of the
interaction between the B-3/2 spin and the proton spin haw
been developped to account for the effects of tero field
splitting.

1N 9R spectra have also been measured of the whole
proteins with particularcare devoted to the isotropically

I shifted signals due to protons of the donor groups. The
experiments have been carried out also in presence of sub-
strates and inhibitors. Detailed information have been ob-Itained as far as the structure and function of the metal-
loproteina are concerned. A reflection is due to the pox-
sible differences between sinc and cobalt easymes.

/
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CODALT(IlI) FIITIUU WITHE RXL5VAIICZ TO EUZS

Clifford J. Hawnking il Marti and Michal It. &,M

a University of Queensland, St Lucia, Queensland 4067, Australia

b University of Adelaide, Adelaide, 8th Australia, 5001, Australia

The imidesole group of biotid ins is ono of the main coordinating
side-groups In matalloenameas. Metal comlexes of tripeptides
with histidine as the C-terminal residue or the central smimo
acid haes been reported in the literaturt for labile metals, and,
for the former peptide, for cobalttl. In these complexes the
modes of coordination are 111, ,Ujr lb ,and me, ",110, respectively,
with these donor groups in the soe plans.* With histidinae as the
It-terminal residue in L-his-gly-gly, two cobalt(ttz) complexes have
been esrntheas sd by the 'perozo dimer' method' io which the
Imidanole is coordinated in an apical position.' Structural end
spectroscopic studies of these complexeso will be described.
?A cytocbmoms a oxides* and the spm idiaensthe imidowseI group acts as a bridging 1iand. Coordination is believed to be
via the N atooe. An Imidesolate bridged tobalt(IIl) dimir bas
been prepared In which there are two different forms of coordination.
to one complex the coordination is -ymetric win the two attreems.

* to the other, the coordination is asmte possibly tkroah me
nitrogen and side-won via the 11-electrons of the sing. Wei fof ~of Wadasole soerdimtion ha, been implicated In the, Istaeen reion
of 4-methyl- to S-W~yliasdaele while homed to cabolt(1M lbs
structuPre of ,the uoyaeti dimer * ouratly WAWe Iivestletem
and tae rutts, of thie invotiption will be presented.

A *tWdl of the oalimaaso of 1,11 Ad use from the stde- pomp.
of ceordinated cyateine Oad sotim peptides will aIlee be reported.

1. C.J. kukieba and 3. Martin, tM. &AN., 1163, '1, In Ipress.

2. 3.3. aenu, 3.3. atee, C.J. Vmakia nd M4. Naiad, 11";.9
0111116 imp, 39' 3496.

3. X.F. aq, C.S. mauss, 9 8 ftm d A.B. akh4 ib"m.
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IONANCE R~AM W1U3 OF 0 UflKIWIUM V!33*MON
I OX rI D CU OF C;IhLT PCaflmhN.

Irgstof %Aldor, Kamu Ushmoto and Jesse Kincaid

Choulatry Departwent, Maruette Vnversity, Milwaukee, Wisconsin
33233 and Uiversity of Kentucky, Lexington. Kentocity 40306

The nature of diamygen blnding to vnyolhi and blois hao
hbow a subject of Istae study durin the pat decade sad nar
nodel, system have been developed In an effort to understand the
f actors Which control onygef bindifg In the nativ, Protein systes.
Ristorica3ly, vibrational apectrogopy offers great potential, for
detection of allgot alt.*atias s bonding wbich are asociated with
Umo structural perturbations. Uowever. Resoance ams OW spec-
troacopy hMe not beam ehom to be a useful probe of v(0-0) is the
iron mode ocupounds or native sace. since thi no Is1 Mal
enhanced with the laer line wich have be"s used tOwe far.1L On
the other hend, strong aasoemt of both t."0) AM V(0.-0 ha.
beas observed in the cam"e 0f Oo oples of esbet sSlOSIn and
hemoglobin2 sad cobalt sodw systems. 4

Itt~pwtatO f thifle0eeWe Of 02 addues Of cobalt
porphyries in the 10W-in " gI o of te ceplieted by the
pesence. of care vilwaete of doe wesodyole. m.1 ala ibs.-

tItiono and slvent beside. to do attwot to prws" a better unde
anding af dose o1toaeed vibrational speattil pattern, we tave
unetaken a ewai suyof a -I - 704 a couoss.

8PAWCfiAlly. hav etid aestratedi "Seasot LA&SMS
studies in order to danustrate that cereals =nltiplets arise hen
vibrational aqupiln aid than to distiagai* d"i aftrat fExos ~ Pe~
static or e466groei. facors U OWic Sgt givetie to mI#At4Ia
band". Owidmee Is presented f or vibration"l coupling betwfem V(02 )

.siisezualnode of aL lIfteds. %%$ ceflIty of vowwd soetope
(1 0-1 U)dmaffiisesst for detesnfag the ga -ery of the Co-0"
linAg, aso Win etsg yibws"qpe eesa" Is Mloed. Rsemits*
%sing a unitedt~ of emial ived* ao, "woosl diffueS pee-
Pyrias to high sad low polar"ty solvents. ilaee that the Imama

.)a If~efeass, s V(SV) fraqesaws e bqmt abau IV SpeOmAtMW with
colaitinZeu~s a ass mtseest, a $~Aib*to of eherg
apr tioi the $-b4 . tessulation.

1. N.A. Walters a" ?.a. Ipro, UDishm., 19M2 k. a"l. -

2. 3. Isehh and X. Ytm PM*e Ratio LAmd. 41 Uet. VIOU. a.t

3. K. Wade, K. AMuMS. a" i. MASON", 3. A. M. Oft.*

4. 31. badhAS, No ankaw Red so us 20pe. J1.0 ON. 30.~~



H~I AN D AMAL UGAND ON COOMNRTMITY
1w.., Tabuabi and T~do

KasUalvershy. Teebbi. hhkyo-ku Ktyat Ow6 101"si.

Iebl Is a tyiee example of alesoterlcousnymus. biading dioxy-
gsa mlecule seprtvely. We have been developing a noew oncept of
"aoaedval olleststbu"in icb hoerim In understood se a "coupling"
between ativ,es 1o locally "e (or very *WOWa) structure. "bm skin-

pedoboival us"*I systows therefore, Is nessary to elucidate the
-soup~g moebaims Involved.

A repOAted by as previouuly. dobef4D) oceapien of gabl porpbyrl
(ligate) bbnds dleqige oeeperoltveiy. Tb. obiperwd ocpsrativty (a ..
K# K, a is.6 I. uUNIAe4tl lorge easugh to capere wit that of

To gels frther Insits lMe,"Obeofical al~ostien. we Investigated
the effets at bobtral motil and au"u ligad on ------- lv (h. binding.
ro U w s, fteor Cs *as sed as, Uhe entraxl metal Ie wAd 44-

or NJNI- rj I was sued an a bridgingg l~~U&d. UiMin these sysoe. cabo lwU" CO b""n vras studied by
dosain letrofte secstrumt ehble and M pat~a v Trs aregL)

bepotta t s u~dsg V" t presen stuy am. (1) eeniwrabl
4 cefhtant (strenger ooopsrativty) fo To thent Co. (1) oertvty mensi-

4. liv to sructue oft brIdging Uand. and (3) eeoperstivity senssitIve to
Ilgand concentration.

TrPP: triphenylpotphynyl C .~ U ,

gable porphyrin

1. Tabusbi. L. aid T. SoesaldA AP te.ss An.. IM0m1. 1368

-- "4
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8PZCTUOU.CTUCUUCAL ftwiBS or 333 12*1 CIioOoMM c OXIDASE
We Ro Illis. D. 1. Bair, U. Wang, 1. S. Cray, and S. 1. Oien
California Institute of T..hmalogy Pasadena, California, Usk
91125

A part of our effort to elucidate the tharandynowic proper-
ties of beef cytoebroma c ozidase, we have undertaken anaemobic
spectroalectrochemical, ezperfUmenta using both long-path stirred
cells and optically transparent thint-layer electrode (OTtLE) calls.
Attention has been focused on the CuA and cytochrone site* In the
native susyme, as wail as In the cyanide said carbon '1-ide deriv-
atives.* The entbalpic and eneroplecoetibutsna to the reiox pro-

cses associated with these metal centers hevs been doteralsed via
measurement of the temperature dependence. of their redox potee-
tials. in contrast to single-site netalloproteims studied than
far, the temperature dependent," for the redow potentials of 0%g
and hima% are markedly nonliamart Indicatin a substantial champeIn 4CpG upon reduction of these VOta sitew$ as migt be expectedfor a oultisubiunit electronr-transfer protein. Ikidence for metal-
mnetal Interactione s " Vl as wsauestatsons of pulsed vs. restIng
behavior will also he presented. The"e Vporelezcamci -4 smults on oytoehroms _q oxide wil be enpared with &PtA previously
reported for blue copper proteins sad pfytohnone.
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All U'LDOLYSIS IROVTD By AWO-MUEE COUALT(IWI) COMMERS

Salah S. mageoud, Fikru Tafease, Ronald M. Nilburn and Markus Hdiger

Department of Chemistry, Boston University. Boston, NI 02215, USA

3+
Certain cobalt(III) complexes of type N Co( 0) + [

saine ligand(s)J are highly effective in prolotiu4 t d yet*
of ATP (adenosine S'-triphoophatel to AN mad P (rthsphosphtoj.
Hydrolysis rates at a given temperature depend brtleularly on the
nature of N , the Co to ATP ratio, pH, the AT concentration, and
methods of ;repering reaction solutions.

Earlier studies with N - tn hae seo beeon enrded to my
dpt, cycleft, and erpa [to al3C~ 3 E:~ 2 (3)mC~ 2

cyclen - UyL(CBZC3 2NH),CCR2 . t"p - 1(C' 2 CICBm) 3 3. Reactions

utilising the latter two 1gands can be especially effective. For

example, reaction of io'3K trPOCo(Z2 P) (03)2* wtht 10 trp"oA*l or
1tn2 CoAIT (p.y-chelates)-at pa % 6.8 sad 25 C produces PIat Iitial

'rates corresponding to k %A X 10 a 5; the rate enhancement over the
unpromoted reaction t hi; , 5 x 10 . At higher Co to AT? ratios,
and at higher AF concentrations the rate enhancements are signift-

fcantly greater.

Fastures of the proposed mechanism for the trpnCo/ATP system in

the pH region where trpoCo(R20)(OH)
2+ predminatsubich we give as

an example, are as follows: Addition of trynCo(O)(0I)2 + to ATP at
a 1:1 molar ratio results in rapid water substitution to form momo-
dantate-complazed ATP; this complex then undergoes the competitive
reactions of (1) ring closure to produce the six-smmbered (predomin-
antly sy) chelate trp*CoTP (1) [.952 product], and (2) attack by
coordinated hydroxide on 8 $- or y-pbosphots to produce AD and P

-U [in part complemed, %5X product]. The li1 chelate I exhibits very
low reactivity toward hydrolysis of the ATP, with reaction presumably
requiring rims opening to provide coordinated hydroxide. Ubem

additional trpsCo( 0)(OM)2+is added to I, rapid reaction occurs to
produe a 2.1 campu which can provide n appropriately positioned
coordinated hydroxide. Subeequent attack en a pbhophoru can lend to
-M emd P. At this overall 2:1 ttpvno to ATP stoichimetry rate
satwaie mo . whicb am be attributed to formation of the double
sia-m ersed ioelate. At bge trpWo to AT ratis, where the
rates ane eiguficuly greater and rte steratio is lss importnt,
additi ml trpm~(XsO)OR) is aieiluble to facilitate AT? hydrol-
ysis through fra ofa troaiemot 341 tcpW to ATP complexes.

*~~~~~~ 1.~v J.Iderei33 lum . tourt fioes. 1982, 16,

AVS--U.
n lit
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TIRNARY CODALT(fI1) COMPLUKS CONTAINIG HmMOI, AB A UGA,%D

Joyants K. Dee dKalah.Bh

Department of Chemistry. Utkal University, Tani Vihar. Dhbu evs.r-
71004, India

Um ry omplezes of oobalfm) with laddase (or dorivtUvoe) are not
formed. But a number of ternary oobeit(11l) oompleue8 have been yn-
thoised where Imiduoi. Is bonded to th metal em

Three main aroups of ompounds e reported. Tbey ae (a) &4.-
[Co(en)Qon )CIS (b) tv'm.-[Co(ac)g(ImX )J and (c) hure-
Cw( ha Where ao"M-t.ee-toaate Msa. mwethylenoedam ,.
dn ---mth-_- - --mto slon. and hm.Iuidesele or its N- or C-
substltuted derivatives. They are characterlsed by IL NUR ('H and "sC)
and mma spectra as vel as by X-ray orystal struoture analysis. Structural
Intormw.eaiem frm te tres-oeaflsratioa of the original oompund to
the ois-ooe uotlen In [Co(ea)(Iua)C,2=I. ham been detected. but not for
the [Cofesh)( nJ or [odg(1I]oouaplases. However. in case
of[Oo(aero10 Im)(NOg oomplassa sl.omorlatiak durino a coure of

Sseveral days in CHde solution to detected, . nIndiated by MM spectra.

IA
sg.
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COM EUl oF crrOCIMI c ODXIMR

Robert A. Scott, Stephen P. Craasr, S. Arif Kasmi, and James R.
Schwarts

School of Chemical Sciences, University of Illinois, Urbana,
Illinois. USA 61801

We have examined the copper extended x-ray absorption fine
structure (MAlS) of cytochPi & oxide" (a two-hans, two-copper
containing enyme) from beef heart aitochondria. A comarison wae
made of resting state data on cytochrome c oxidse prepared by a
number of different procedures, with mphasis placed an the exmina-
tion of the first coordination sphere.

We obeerve very sigific nt differente In the copper first
coordination sphere among the variousanqm preparationms, Indicat-
in$ that differencee smung these preparations extend to the detailed
active site structures. This observation can explain the confusion
that 0eistcoscernjf the lack of agremt between the published
data of to roups.# In additi, these structural differences
say reflect the 10leul6r betexTgInty of resting state Cytocrome
c oxIdes identified by other techeiqusa.

1. Scott, I. A. In "The MDoleical Cheisiry of Irom," Dumford, R.
S.; ftslphi, D. IL; Raymd, K. N.; Saker, L. C., ide.; ei60e1:

f Dotee, 1982; pp 475-84.

2. Chance, I.; Pwiner, L.g Ching, 1. in "Ifi1toshnedria mad Hicro-
sense," Len, C. P.; Wists, G.; Dallner, 0., 9d.; Addson-
Wweley Loads. 19K; pp 271-92.

3. Brudvig, 0. W.; Stevens, T. .1 Norse, R. .. Che. S. 1.
I& JS"ty 1951, 20. 3912-21.

/
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H NMR SPECTRA OF MAGNETICALLY COUPLED SYSTEMS:

Co2CU2 SUPEROXIDE DISIKITASE AND A Cu
t -Fe"I I INORGANIC COMPLEX

I. Bertini, G. Lanini, C. Luchinat, R. Monnanni and A. Scozza ,
University of Florence, Department of Chemistry, Florence, Italy

Cobalt(II) has been inserted in the zinc(II) site of superoxide
dismutase, and the derivatives have been investigated through 1H NMR
spectroscopy both in the absence (Co2E2SOD) and in the piesence (Co2
Cu2SOD) of copper(II) in the catalytic site. The 60 M!. H SHE spectra
show isotropically shifted signals arising from the interaction of li-
gand protons with the unpaired electrons. The spectra of Co2E2SOD are
relatively ill-resolved and typical of pseudaotetraedral cobalVII) in
protein environments with similar liqands *bile the spectra of Co2Cu2
SOD show numerous and well resolved (aharper) signals. A possible expla-
nation is that in the latter derivative signals from both the oobelt(II)
and copper(II) sites are observed, the signals from the latter site
being detected owing to the reduced nuclear relaxing efficiency of cop-
per(II) when magnetically coupled with cobat(II). The problem of ef-
fects of metal-ietal magnetic coupling on the nuclear relaxation ra-
tes have been addressed by throughly investigating the behaviour of
the 1:1 adduct between bis(etbylenediamine)eopper(I) aad hexacy ofer-
rate(III) in 1,2 ethanediol solutions. The longitudinmal relaxation ra-

4 tes of the solvent protons in solutions of the above adduat vmsured in
the frequency range 0.01-60 WEz are siseably lower than in solutions of
the analogous adduct between the copper complex and the diamagnetic
hexacyanocobaltate( III) anion.

Theoretical treatments have been developped to extract the oorrela-
tion time from IMND data in order to understand the relatios ip between
the extent of magnetic coupling in ethero atomic systm and the malear
relaxation parameters.

JO
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AN INVESTIGATION OF THE INTERACTION Of PHOSPHATE ANION AND BOVINE
SUPEROXIDK DISNUTASE

Elena Borghi

Istituto per lo Studio della Stereochimic• ed Energetics dei
Compoati di Coordinaiione, CNR, Firenze, Italy

Bovine Superoxide Diamutase(SOD) is a dimeric aetalloenzye of
Mw 32,000 containing, in its oxidized form, a sinc(II) and a
copper(II) ion in each subunits1 . The copper and zinc centers in
each subunit are bridged by an imidazolate ion from histidine-611.
SOD efficiently catalyzes the dismutation of superoxid

2 . One of

the caracteristic properties of SOD is its high affinity for

anions3 . Several anions bind to copper(II) 3 and substitute for a
histidine nitrogen4'5 . Phosphate anion shows unusual effects on SOD
and its derivativess; it interferes with affinity of other anions,
has an inhibitory effects on the SOD activity, but it see not to
bind to copper(II). In the sam way the affinity of anions is re-
duced for the phenylglyoxal modified-SOD, and phenylglyoxal binds
arginine 141, which lies within 6 X of the active site copper, close

to the ligand histidine 1181.7. Arginyl residues play a role in 
anion binding in certain enzyme and are a good binder for phosphate
ions.

Spectroscopic evidence concerning the nature of the inter-
action between phoephate and Cu,ZnSOD has been obtained. The hypoth-
esis that the gumnidino group of arginine 141 may be the site of
phosphate Interactimn with the 80 enzyme has been tested by an N1W

relaxation Investigation. Model compounds have also been investi-
gated.

1. J.A. Taner, 3.0. Getsoff, K.N. Beew, J. S. Richardson,
. D.C. Richarduon. J$ Mel, Diol., 1982, 160, 181.

2. J.N. Mo Cord, 1. ftldevich, J.Viol.Chm., 1969, 2", 6049.
3. J.A. Fee, D.P. Gabor, J.i.ICbes., 1972, 4, 60;

0. Rotilio, L. Morpurgo, C. Giovgll.Oli L. Calabrese, B. Nlondovl.

Plcalty 1972, 11, 2187.
4. I. Dertinl, C.Luchinat, A. Scosafava, J.Am.Chem.Soc., 1980,

102. 7340.
S. I. Dertini, 3. NorghL, C. Luhinat. A. Scossafava, J.,a.Chm.,Seo.,

4.' ! 1963., M0, 1").

~. 446. A. Rigo, P.Viglino, G.Rotilio,R.Tomat, ME L~.,175.M,76;
L. Calabrese, D. Coocoo, A. Desideri, FMU Lett., 1979.j, 142;
3.0. stro'timp, 3.J. ULppard, fL2jMj , 16 9, , 7486.

7. D.P. NalinoiA, 1. Fridavie, 8 MLta. 19, 10, 5909.
S. L.G. LUe. J.F. Riordam, I.L. Vllee, *ABU=1:, 1974 13,

4361.
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NITRIDO, OXO, PEROXO AND INIDO COMPLEXES

William P. Griffith, Neil T. Mc~anus and Alastair J. Neilson*

Dept. of Chemistry, Imperial College, London SW7, England.

*Dept. of Chemistry, University of Auckland, Auckland, New Zealand.

(a) Nitrido and related species. The symmetrically-bound u-nitrido
complexes containing the M2 WN unit'

1 M0,u aebe ute

investigated. It is shown that in these species the metal behaves

as though it is in the III or 11 state, forming stable complexes

with such liganda as CNC, CO, NO, NCS-, halide, N02 , en, NH 3 '

PR3. py, bipy etc. This behaviour is consistent with the strong

'-donor properties of the nitrido ligand. Vibrational, 99 8u NIM

and ESCA spectroscopy together with cyclic voltammetry and single

crystal X-ray results on these completes have been studied.

Attempts to prepare mixed complexes containing NMI4 units have

been made. Data are also presented on complexes containing the

linear Mn+ units I and related complexes containing oxo and

peroxo ligands will also be discussed.

(b) luido complexes. The results of some studies on the

vibrational spectra of rhenium, tungsten and osmium alkyl-

and arylimido complexes will be briefly presented.

1. N.J. Clear* and V.P. Griffith, J. Chain. Soc. (A), 1970, 1117.

V2. J.P. Hall and V.P. Griffith, J1. Chein. Soc. (Dalton) 1980, 2410.

3. J.2. Campbell, R.J.H. Clark, V.P. Griffith and J.P. Nall,

J. Chefs. Soc. (Dalton) 1980, 2226.
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HYORAZIDO( 1-), 1 ,2-NYDRAZIDO( 2-), AND HYORAIDO(4-)
COMPLEXES OF TUNGSTEN (VI)

Richard R. Schrock, Lauren Blum, and Klaus H. Theopold

Deparlmnt of Chemistry 6-331, Massachusetts Institute of
Technology. Cmridge, Massachusetts 02139

In an effort to prepare No and W i-,Complexes analogous to
those known for Nb and Ta (e.g., ENCl 30 N ~~g-~.bs
described as a hydrauldo(4-) complex), we hae been adding
hydraf no tode complexes. WIWh)Pb 4 reacs with NAH to give a
hydrauldo(1-) complex, v(~) (N2) bellite. to be dimaric.
product of the reaction betenV7 -§ CCN 3 )C)2 aMW U2e4.
The reaction beftlen W( r 2(O 3)4 an N, vrduceshydrazldo(4-) compex, (C)2 3 2(P01W2 Eac of these
species is unique, we propose largely because of extasive
x-boading bebeean tunegsten and the nitrogen ligand.



I, _ _ _ _ _ _ _ _ _ __i

Q~~~uang-Xian Xu (..Hu
Departmuent of ChomiatryPeking University
Boijing,Poople's Republic of China

Theo va.lence oftal I inorgaic chmitpy, u'u-
'i anly Wrer to the oxidation states.EHowever,many ooor-I 4nation compoundsorganomietallics and clusters w oo-

valontly bonded,but there still laoking a precise defi-
nition or covalence of metel stomas in thoso compounds.
In this paperthe covalenoe of an atom or a oloular
fragment in a molesule Is defined as the umber of elec-
trons aoepted in Its valenee orbitals during the tomes-
tion of the moleoulo.Thae tor a coordinate covalent bond
MBin which the ligand 8 donates two eleotrons to the
vacant orbital of Athe oovaleaoe of A is therefor two,
while that of B is sro.Fot an f4 hmpto-bomd to metal X,
the covalence of K is X.

The covalence of a molecular fragment is defined as
the number of vacancies in the valence orbitals of the
fragment.3ome examples are given as folloWvt

Monovalent fragments: ln(CO) 5 ,Re(PR3 )5 ,Co(O0) 4

A' Divalent fragments ?o(CO) 4'Ru(PR3) 4 ,W(O) 5

Trivalent fragments: NiCp0Co(CO)'3 TaCp 2 Fe(C6h)Cp
Totravalent fragments Fo(CO) ' ,CoCp0(PR3) 3 KoAcPy

Pentavalent frsgments:lr(PR )2 ,FoCpMn(CO)39UI(NO)

Hexavalont frgments: Pt(PR3) 332(O) 2 NnpOs(PB) 2

Hoptavalent fragmentssRe(PR 3 ) 2 Fe(NO ) ,Co(CO) ,IrPR 3
Octavalent fragments: Cr(CO)28*E(CO) 2 #VCpNn(NO)

Nonavalont fragoents: V(0O) 2 ,Ta(0O) 2 #Cr(RO),Mfn(CO)

Deoavalont fragmentst Cr(CO) ,W(Co) ,V(No) ,Pe,uaH

Relevant structural rules were derived based on
these definitions. These rles ma be used to explain
the struoture and bonding capability of many transition
metal olusters,whioh are exceptions of the famous Wade's
rule and to predict many now cluster compounds.
2. Gus"-Xisn u(K..Ksu) ,The Second China-Japan-U.S.A.

Sjmposium on Organomotallic and inorgani Ch Om.,19e2.

2. Guang-Xlian Zusuham.J.0bnese Vniv. l2,Speo.Isue,ll 14
3. Gusa Xian XuJ.Dolooular 9conee963,16.1.-
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PIIGTCNUALLY VMUmi~ec -11181 AUSTRAMflOhS

Linda R. Chamberlain, Arlene P. lotbvell and JIU & lothwell

Purdue University, Chemistry Deprtment. West Lafayette, Indiewa
USA A7907

The stericallo crowded molecule Ta(OAr) 2 1e3 (OAr' a 2,6-di-
tertbetyphenol) Q(j ) M found to endin. the smooth lose
of one equivalent of methane and tormaton of a wethylidewe
complex Ta(OAr') 2(wCR 2 )(CH3I)(If On standing at 25'C for
four hours, (w convert* to the cyclometallatoed complex ) in
which an aliphatic CaId of the .art-bul group ba ban added
to the InaM2 functlom. mplex ( my also be synthesized
directly from (Q) by thersolysis. Labelling studies have
clearly differentiated the thermal and photochemical routes to

The nature of the photochenical process lending to (Wl ad9 ! other reactivity studies will be preasted.

4''

. a Cham ln , 1162, 1, 15. -J

. mbmterla, W kothvell1, IT.s hftfeas, J. C.., J. Am.sIi. he.., 1a8 s . .?~

1. O san .L bl , Pei . b.?a b~VO11 L PJ. ..
CMB b., .
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MEW OWGAIC (ZUSMU OF d* TRAYhIIU ismA IN=3 CIMBS

Donalle-N. T. Chas, W. A. Nugont, D. C. -Ue and T. H. 1.119

Central Rsearch 4 Developmnt Department, Impeodawtal Station,

3. 1. d u Pont do *"wurm & Company. Wilmington, Delmawr 1It9$

lout previously unreported reactios of early transition weal
organotdo (i.e., MN) compemo will bo diocumeeds

*Anmation of Allylic ad Pwopargylic Alcohols. e.g.,

a + (POS)i V(*t3.) 2 --. L'%13.

fC3-(P~UN) ifCr(*$Uk 3 ) 2  hav

* Catalytic Uotorometathei of Usaturated Carbon-oocao
Double Bond*. e.g.,

Phcwnqu'U*- x 1o UUMI

* Direct Observation of 01-tydoa zEachang S a vl perfloos-
Plawclate ?Tote lamid. 00"ma.

I* muift to havlag considerable esthetic at"ity, these
bcogemm egoas of ,asmrio laido Complexms prowl". eacel-
lont 1104416 for a VA6r Of disCrete otp 1iR the betWcoGemeoW*

* ammsidation of pro"la to acrylomitrile.
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U n ofc mIIiW um m TALTA urn
OF IOUBIC OF AZAKMU1CWUTM KZnO

Michel tamd iseil 1. 1. 862hin
Dsprtmoat of Cb=mst7, Viversity of York, York. TIl 30, I.

Tretent of iwakem-pltLase c~qlsxo, 1, with smi, m.
leads to mositel a-erksuide 20red, . Es s comere do"e

MwL~J, . n foserare stbliepa m ftmicatly welative
to the latter if bolky substitumsts are Present.
01{16lZr 2( 2 W-'Cw)') * m * i-w~nma)lW (I)

2

2.in* ( 2C;W&4 (C)Y] or tft(CuSm'4m)c1(a)T] ,I rit
4

Ci) he oqomi easd 5 MU 3 af ter a&' 30 simetes is

R U's I Me ?vowt

it secaudeas ~

1 f 31 aaos4m mt-~

(10) Neawly all to M@M*g of I tvoee to"e beow oe~sorlsof as
woed arditod ta 3sMor 01"T141".

4V A
4' ~vis aV :, not mix, 371 ItmL m^; e'

(Lw) um 1TAff% the eqsLtwmr ewt. KIt~p Ifo *
gem "l of from 01 vita: mse-wpftf e't*G

Waf ed peiu alihof ad ftLaw.1 10%m. d that
-h t ~ltieto tern La Inma tybW'e

1. 1.1At-li MjUI.~ Gtees, I.JI. swavr" bt. Smien,

. ;.& amt, .?ine A Il qlas Usee'. C4s.el.,
sdmto IM Aw)
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LODW VA1JT M3TAL OOWIMS OF ?MATZ
Carol 5) DEXYAMBSE

Steven RI. Strauss. Kent D. Abney, Kim M. Long, sand Mchael

Colorado State University, Port Collins, CO 60523

The pentafluoroorthotellurate (OWS?), or tsf late, group bas
been substituted for fluorine or chlorine In a wide variaty of main
group and bi relent transition metal complas.l. 2 By ussing
various phy:Lcochic~al criterta, It has been repeatedly dionstra-
ted that tha elec0trOeafttivity Of tbe teflato group and fluorine
are practically equal. We now report that teflate can serve as a
ligand in a variety of low valent metal camplenes. Tor example,
spectroscopic data 09W, Ii, 719) an WaCCO) 5 Cle5) ow that
teflate Is lightly bound to mgnese. The data also show an
abgM*f of any p1 bonding betwoen 0 and Ib, In hattay wiLth the
structure of this molecule, whch displays a staggered conforms-
tion (i.e. tef late ts staggered with respect to the carboayl
ligands). Significant pi boadling between 0 VWd To Is evidenced
by a high To-O straeing fretwoy (641 cm-A toin C2 and a
short Te-O bond distance (1.754dista).e his*bhrter by

We hmals been sapling the us Of P(qfTOVS) 3 sad As(OTeP5 )3as oatromly bulky substitutes for carbon mnoxide in metal
caqilme. lb Ulu Peasant a Variety of spectroscopic datae for
ff(C*)aI. Osas tht sho" that OW bulky 1igSnds (L) rival P7 3is pi es"Iity. We viii diebss t"~ aMosual reactivity of the
metal oeamt. ithew to a emaessmee of -de serie .equiveimons
Of ahsf bWWh P*-.M UVsmdi. US UiLl al410 PCOMet data tko
eWW that AaI) Is a Levis acM (elm sOi) temrds bag"s
suchan p ad~ CI'. ls saurme of bt slow "Ad 1 i
ac"ity ft I"e Nun hslv pe Is ~

. L WO v~a Anew* Mm. , Mt.~ U. te., AME , i, -877.
2. A. MlgMM a1., fteft * Mv. tUwe. Gms. Wtchou.,

/ t
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SYNTHESIS OF DIOAOCARUEVE COMPLEXES BY THE REACTION
OF METAL CANONWLS VITH ETHYLENE QOD

Robert J. PngeiCi and Mono N. Singh

Department of Chemistry and Ams Laboratory, low State University,
Ames, laws, USA 50011

We previously reportedl the room temperature reaction of
cationic metal carbonyl complexes (e.g., CpF*(CO) 3 . CjDM(N)(C0) 2*
and Cpku(CO)3*) with ethylene oxide in the presence of Sr- to yield
the dioxocarben complexes according to the equation,

Nleutral carbonyl comlexes are less reactive; however, at 100C
FG(CO) 5, obf(C0)1*, 3e2(CQ)1 , and 20r3(0O) 12 lect With ethyl*"e
oxide to give the dioxocarbene complexes: FO(CO)4(C s $
t 2 (C)(E ; ItuK(C)(Rw;i). %e(CO)=(2CrO 2 an

Ru3(CO) 10 ( ))2 Structures, son, reactions, and tIhr
machanism of formotion of these now complexes will be discussed.

1. N. N. Singh end R. J. Angelici, Angmv. Chemn. lot. Ed, Engi.
1963, . 163.

& t4,
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jA2-z(co)3 dpPe3 2 , 3 *15 So, To#

COKYLEXE VilaR LISK WIT MUMMAft Malmo
IarvLn Wi&u Jan Schiemaun and Peter NIbenr
Univoroitt Eamu, Instituat ft~r AnorgaaIseho urni
Aagowondt* Ohknle, Martln -Luther-I-Klats 6,
D-2000 Rambura, Germany'(L .

Ievewal trawaition setal-mala group element
Compounds containing multiple bonds have been kanow

in 5recent yoazo *.g. (45-Cex )(00) CIMCr(C)aQS'0?;,
(t1'-C30)CEb O 2N**l(C2-eiu) e nd
(' 2C^ I MA(CO) 23 3 2). 2% 6jathaesIs Or V&AIAB~-

chalcogen compound. with multiple bends in linea V3V
groups (2 a 5, got To) has now boom accomplished. The
sulfur compound I has be*n propared via rotte (a) eid

so a ny via roat* (a).

(b A~vGd vo "h Z~~*i (a2 0 6 ()S%$ IN)

fAn 3.eay structuraenayl of I *-t*l asto
sysemtrie molecule with very short V-S dietanoos

-r(217.2 pa). The V4 bead Order is oaed to be

between 2 and 3. This to consistent with the esoureace
of rotomers In solutien as o0--served by 23.

L13 T1- v 0'W** IN 004pif *



TIMl MUAL WSIAND MWD IN VAUOUS COUDINATE COMPOUNDS OR SILION
AND PIIOSPIIOWUS. A STUDY DAMU ON X-RAY SUMMION SPSCTRA

MAMwbMNh.
Departmnt of Cbeumiiry. Osbgs at Idnoation. Unlierity of MemiL Mosul.
Ireq.

A sies of pants and bezsmoordlnate siloon dorvatwas are prepared
fers a rI Af of eflPhati diets eod 4-tartL44*46 ostacbeL

V" e #,h -MWa embelqgIf OpeoWAI &femth~ oQuplu 94II1 Aw been
recodedut:Pba",p "~ 1410 X-ray flssreseeoes epectrornter. The

tmimbs 4"t the oerea -- ray emsom spectra from

peeled usng#snpalw uImedqi
With saturated 1gands the Weis, Sig0 peak shows no *HIpitng.

wheres I theceo.os etrte pagndaw th main peak is split Into two,
reflecting the presence at beth a- mo -hseeacter In the SI-9gand bond.

This st is also extended to covr mie of the phosphorus comn-
pounds. (C~N,, and 4C^i)00O for whimb PIC0a X-rey emission spectra are
messurC

A peak wNp~ting is observed In both Psspectre confirming thelnvebaeinsit of the ligand *wrbltaI the P Ugiod bond.
it is found that vii iW vvso W61 Otm thi 1V)ple nor the

affe ivea the svpea. , ~
I. At-Kadier. "KM.. Too"~ University of Lonsdon IVM
R. Uth. .. , Adm. A're Ms 1i, I- 16. wnY.

~0
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333 G0O1A301 or DZ~m (Uz) V!2HM in ~ft- L IC
j A.P fn~a~lg~v, L.. Sveshnikovo, V.16 Otoenwovitok

L 1#8. &*nehey Jst* of Geumsl and Inoft. Wa..
Acadmy of Sciences, UM~, 117071 NMoo, Lmb.inwPz'osPoot 31

2he Informtiq sot-the qthowi and pvowtimof ompoumna withl~U1 (U) Mi a~t) = MA v ita vampl.ouel teriins and bvtdgAg1 6,ioul 'etantMO .ontlme to be eo.4*tie'ise..
fte reduotco Of the $"Fl.ex MEMIn *OtalIn the 15ma *rew eiaeea Ve4Aeatat. llmM6*(fowe t2,f lavwia11641" ia.to fommation

IV the suabstitution of the fousio pvope weve
obtained the othew ocapounds of the ARINe type.

f~wf

latemetin Uwith"Ltef

*1s with fematol of aia' j I, Mir.
V JWm ri "Snpleae aMabsto~a-its' t te

"weaMw e VI

I. ~ ~ ~ ~ ~ " ZINObehv, S isw ,71.lq



DISTORTIONAL ISOISIISM IN OO AI
IThIDO COMPLIES

arry L. awre, William A. Goddard IIb and Janet V. Allison.b

Ma. onsanto Company, Corporate kesearch Laboratory, St. Louis,
Missouri 63167; b. California lastitute of Techmology, Voyes Laboratory
of Chemical Physics, Pasadena, California 91125.

The low temperature (-1600C) structure of the unstable green
isomer of HoOCls(UteaPh)3 has been determined. Although the structure
is disordered, the Mo-O distance in one model refined (R =0.055) to a
value of 1.80(2)A which closely resembles the unusually I~g No-0 bond
length of 1.801(9)X in the stable green complex MoOCla(P 2tPh)3

1 and
contrasts the more normal Mo-00 bond length (1.676(7))) in the stable
blue isomer of MoOCl2 (P~e2Ph)3.

e Short and long M-0 bonds have also been documented$ for
IIoO(Ott)(CN)4)*', and long fN bonds in certain rhenium and

molybdenum nitrido complexes suggest that nitrido complexes behave
similarly. This unuau I type of isomerism, though sterically
controlled, is nm and fundamentally different from ordinary steric

(r distortions. The underlying factors governing the bonding in these
isomers will be discussed with reference to oxo, nitride and imido

T ligands.

1. L. lfanojlovic-fuir and 1. W. Muir, J. Chem. Soc., Dalton Trans.,
1972, 686.

2. L. ManoJlovic-Nuir, J. Chem. Soc. A, 1971, 2796.
3. V. K. Wiegbardt, G. aces-aisens sad V. NHlabaeh, 2. Anorg.

Allg. Chm., 1983, 499, 44.
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A SPONTANEOUS REDUCTION OF ITa6C11214 To IT&a6 C112  IN

ACID MEDIA; PREPARATION, PROPERTIES AND CRYSTAL STRUCTURE

OF (CH 3) 4 N(T 6 C1 12 )(H 2 0) 6IBr4

Nvenka Brni~evI6 and lve Rubi6-Toroi

"Rudjer BolIcovik" Institute, Zagreb, Croatia, Yugoslavia

Mwe treatment of air oxidized medtnol-water alkaline solutions1

ofLT&6C1 1 4+ with concentrated HCI or H~r in the presence of te-
tramethylammonlum or telraethylammonium cations results in

spontaneous, unexpected, reduction of the cluster unit JT& C1l2 4
631

to the unit (Ta6 C112  . An luomorphous, paramagnetic series of

3+ clusters, M((Ta 6C'1 2 )(H 2O) 0 4 with r4-(CK 3 )4 N' (CAH5 ),N+
X=Cl, Br, have been prepared. At higher concentrations of acids

the 4+ clusters (Ta 6 Cl1 X4 .6H2O0 have been isolated. Aspects of

reduction of the rre6C 121
4+ unit in acid media are discussed.

*The structure of (CH 3 )4NUETa6 C'l 2 ) (Hi0)6 J0r has bow deter-

mined by three-dimensionel single crystal X-ray analysis. The

compound crystallizes In cubic apace group d~m with the unit cell

dimension aw19.926(5)1. The structure btaa been determined by

Patterson and Fourier methods and refned by full-matrix least-
* asquawrs to RuG .042. The structure to composed of discrete

f(Ta6 C112 ) (H2 0)63 octahedra, (CH 3 ) 4 N+ and Br 'Ons. Th'e Ta-Ta
distance is 2.9054(8)1. The Ta-Cl and Ta-O distances are 2.449(3)

A' eml 2.22(2) 5 reepeotirely.

1. N. Irn1~evl, A. ?4eear and Hi. Sobher, Crest. Chain. Act,
in VMeS.

S9.
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SYNTHIETIC AND STRUCTURAL STUDIES ON
ORCAIINIDOTIJNGSTEN COMPLEZES

Donald C. . John Errington, Michael X. Rursthouse, and

Department of Chemistry, Queen Mary College, Mile ed load, London
2l 415, U.K.

Recently ws reported the eynteasis and characterization of

!1q(U)Cl 2 (L)1
2 "A (W2(M~ftt)2(U2Vft)2C14(X11SK )213 from reactions

involvin tetrac'moro-organo idotusgta(Y) coqileze (CR)CI1 A-
further work hes shown that A reacts with chloride giving the octa-
hedval. anion IV(N)Cls,1 as The tripbenylbensylpboephoniveamalt!3
(R - p-tolyl. In the presence of a reducing agect (Na/ug) the
binuclear tungten(i) a0i0n [VS(NK) 2C1 Va" isolated as the tpbp-
salt C (Zt - It, Pb). An K-ray structure determination of C (I st ft)
#howei a natal-matal bonded (V- 2.8351) v3-trichloro-bldged diner
with terminal phenylisido groups. The trinuclear W(VZ) anions
fWs(Nftt)3(a1 -K)3C1 71- have been obtained as tpbp-salts D (R. - Ph,
rtolyl) by treamnt of the dimeric 1 (utgN)C(iw) 2complaese with tpbp-chloride. The tert.-butylamosius salt of b
(If- Ph) weasom isolated from the reaction of VOWh)Cle with
Buttff(Sjfts) - Preliminar X-ra studies harv shoan the trianclear
anions to contain a triplo-bridging chloride, pla-rylisido grops
and terminal tert.-utylimido groups. toI attempting to preparea
V(IUI) orgamoinido compound from the reaction of V~i with b)sat~
the novel dineric tsrt.buylamid, coepousd [WaCS.(3t)PRIutha
9 vas isolated. Tbs crystal structure showed .st the usbnidged
Zmpsm stpe are strongy bonded (*- a251k. i"erscopic
and 1-ray exytealograpki data on these ald other nam couiounds
currently vaer investigation will be presented.

1. D.C. Itadley, N.D. Swuraose, I%. Abdul Malik. end A.J.
Mielton, J.Che.oc.Ghm.Cs., 1961, 103.

2. D.C. Sradlay, 163, Uetftsas, Z.H. Abdul Malik, L.J. Nielsen
ad LI4. short, 14w&bem.VaDels Trams., 1963, 2631.

3. D.C. Dradlay, ft.J. IrrutM, M.S. Runttbse, A.J. Vielson
and L.L. Short, Polyhedron, 1I6, .2j $9.

sly
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SYNTI1S18, RMBT1OCKSKISTRY AND SPECTROSCOPIC STUDY
OF DiRUoDIU(UI) COHPLUKS WITH ANIDATO BRIDGING LIGANDS

J.L. Bear,R. Lifsey, M. Asen, X. Chavan. and K.N. Radish
Department of Chemistry, University of Houston, TX 77004. USA

Studies involving the af fect of various bridging ions on the
properties of dirhodiuu(UI) complexe" have been In general con-
fined to bliftins ligande with only oxygen donor &tons such as
Co 2-. go - and RC00. With these types of ligands it is diff 1-
cuit to ftni bridging groups which Increase the electron density
on the dirbodium(11) mitty beyond that produced by the pivalate
Ion. Also in these complexes the equatorial bonding sysmegry
around each rhodium Is always the sm. However, the situation is
quite different for asidato bridged dirhodiua(UI) complexes with
respect to both the a and w donor ability of the brIdging ligand
and equatorial bonding symetry.

Dirhodium(U1) complexes of the general formua Ekh2 oocw3 )J4 -,
(3160R') with owl to 4, are obtained from the reaction ofI R 2 (00C 1 ) 4 with amdes. Several geometric Isomers of the dif-
ferent su etitution products have been Isolated. The umber of
isomers produced for each of the eubstitution products depends on

A' the amid* substituente It and R'. The potentials for the redoz
reactions Of Rb 2 (Ac) 4... (l"OC')u and Xne of the bands in the
visible spectra show sensitivity to the number of amidat* ligands,

f the substitments I and 10, and the nature of the axial ligande.
Potentials were measured. using cyclic voltametry and electrode
processes were characterised by spectroeactroemiatry and V1!.
With the more basic amidsto ligands, two reversible ome electron
oxidations wereobserved for complexes where a - 3 and 4.* This is
unlike the tetrocarbozylato bridged dime: which show only a single
one electron oxidation at a much higher potential. ?be weideto
bridged complexes appear to be better it donors than the corres-
pendifg cawbQxylAto copleXes With respect to their axial bonding
characteristics and react reooiy with CO end 30 to form adducts.
These adducts were characterized by IN-visible, ZR, and V&!
spectroscopy as well as by electrocheinical. techniques.
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GOUAION 01 B,8 IPIDI 111101-82  MV IRBC!L imN 4
SIN sIa OF BIT=o UKV 2982(82)1 2- AND & 2 o2 32(tto)iJ
(dto a diethyldithiooarbamato anion) COMP&
DL.. 3hmO'eaha-pw lipd A. I Chandhuri
Department of Chemistry, Jadvp University, Caloutta ?00032,
India.

olybdo.im and tungsten, the d and 4 congenos of the
subgroup VI elements, have muoh 2f omon oheqitry, but,while Int otio au N ow B ion with orAs0 ave way to
a rioh Nolybdean-uitrosyl or No ybdenua-ulphur Cheai&ity CU-
eluding No-B olusters) respeotively, this area il oame o tun-
gsten is totally undeveloped. The basic waonA of course , i
the very Mafavaurable r"dox potential of V--' tople (oosup-
red to NoVI-No, where it is quite favourable), so that the
potential generated by the oxidtive degradation of "2= or
the oxidalive reaotion, via., 83"4 S.2e, is not suftLoimt to
reduce VOC" to a suitable tunaea(l) (possibly 02) species
which mybe the initial and necessary step fez the above
mentioe - e M P *sueIt e z at'!ong

as in i :;,e an ml report of the generation of

to the V(y) st" using MW In acidio medisad thew treat-
Lag the green solution wi h polysulfide iou (0). Addition of
Iar ot to8 On the above solution precipitates the specie

8LURIA~mu. (1) way be oosidord to be lmoetrueturl with the
Sopedig o se as is evident by oml ring their

X-ray powder diffraotion pattern. C 2

at{ 2 282 CI) in the fudet buding block of
thee types of 0o5pLOMs to evidnt 'by reating the polyamfide
treated V(V) soluties with Matto.31b0, IatOmt of th on&-
ter oam Ae nsutral and elare"O on opDp a aI(dto)a C?)
meo imeetruetuval With Who No 4na reelqbe ead obetae. 55

ipfrredpeewaof the 0110a6aC92%dal as Woll as that of
=0284(42=2J are almost Wpe e with their respective

No amaleue.
Ssemmn oature of the s of (I)-(6) as Vel as that

of (7) IS S ShsmIOf at e n00 s MUKh ma bb 46e to
d(V) # M(S)b miom earl as unve bat 430 M is (7) m
be as to A * enS obeeved * - m t s

IndieAtg ta" thge osi~m. SOOAta a a imgi. W.V bend.

am%1. 1. lank and I. e tuin , M. A00 Obm.19,

3. A. Islue, a... Inftaohauy Iasd IU. PtotteVMS,
so haag. £21. e,, , IT
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~IUCERTRANIT1031 MEAL COMPOUNDS, CONTAINIEG TRIAZLIS AND
- ~SMALL Asrors As BRIDGING LIGAJID

!rits J. Rietmeijer, Adrieans J. don liartog, Gerard A. van Albads,

laboratories, P.O. Box 9502, 2300 RA Leidmn, tbe Netherlands

a- Reports on I4-aflyl substituted,1 ,-triazole$ show a preference

efthese Ligand mit fr olCucar metBal comodis d winh trip~l
bieae tF2(le)g(3F 4)1 ..

Oithr oom5odia sutiued ar t asale: steic pa(L2)(pparntly
Copevent~I th liand rmtil bridgi2(L),ng,) prding ast compoud wiah
two1rmotinaaswla tine liga n small anins thio C9aatt N3-e

Ltructue seaial hw in the prset tuy re.45t~t)112

traoeI). .- iehl4mio124tisl (X a 2)a and.eti of5

meta salter atueda coinn ato le orAsma azion be'

exmple, L ainda mixture or c. andCA4 isole inbueaa etstbal

eOthaase co~wwmpoud tdedlaefo exmpl~ e .Cu3PLiSlu -

temnala wdell s te uncooint-idgin thoy h
1.ucui is scheat.icaly sow in0 te afgur..botai

L~~~~~'*~ L aew44snfmo

Y th*trf4SIS '*PO..

L pi.X=bign

010 .W PN



Them.e C. Stott"o, Namw a. "ra me.~U

c~tttSAoseltute of ?.d"IlcW, Diftsto of *ag m

Urn. msdet5m-uettm es" se oot twowntai or
bioloosel sidion lemmaIsuee the nowleb of62, 4 orMrs *ito c-
trer n @. s, ft". owemeble to modl sa of thece *ectiinw'
ueins seet el"Our *suse so a souooa* *if f or sute. .

ftbh eg pem twta6ey to"Oeehei to -tuem eat am on**"e-
gas to 04ot~iea @IN somp Viatiee oitbut, t4699d1U
wo"olb nieso of *aato ow"Y)ete See oft" of captes
*At ve % musAtt. a bevng satativ emete wAS.p~
ties, i.e.. boLas a peintutdinlly *AI*b vmits* stem. tkyAt Is a

& smomc. ts emce to, tot 0M. eabU6 e. s, et40t

tom, e. w 06090 onofthe -OMMtsm4 of, v~i .5 thea

M*ils .. smis1 allaers, lm, WiiASAw 4,01"1
5R ~ ~ ~ ~ ~~s ma-d *~Z~$ 4m

sma Mmmiess at 4 a oboe*iomtow

-~~~au IbqyU on~~ p ~

A.~ -40* 0460i)

-,.-,. *.4
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HBTUDIMVALLIC AJJCOXI- U00DE, COMPOUNDS FOR MIXED METAL OXIDES
FjM Q Jin and Gymndra XL Paisuhar
Depalftment, of Chemistry. U lull.! of Polki. Delhi 11000?. India. prommt
addreass University of Virginia Charlottesvlle. VA.

Metal siktoxides have been proposed opt thought to A as models for
metal oxide. which provide the most versatile class of heterogeneous
catalysts in a large numbor ot organic and organometallic reactions Cown
parit" mael oxides with mixed metal oxides. we believe that there mayr be
Imiportat contributions Wn the Iler #rte= from two at mowe different
meatal atoms acting oulsotively to bring About activation that wouldn't be
possible In the former sase. It 1w with this view. attempts have been made
to develop moels for miiwd metel oaldso by oyntheinla new oompounds
of th e " UAQS),,. sa anobvis, of the published sand wapublsit pheer
vetlens on the properties of heerbmeefi leropoxids -sugess that
theseeomplemw a soouloo nature sod thus ca be used to obtain
mixed m"te *xl~s. MV,%v. UL pure stale.

in contrast to mbdabpi' hli, cyu~ ad nen-volatlis
nature of, dmetawspei~ds(~ the s;U41o waftai64,1). seam of the
beterobinsteflio isopropouldes haem shewa quMt remarkable proportiss.
One of such exalting exmples is cited bhem: It is now well established that
alumbsnum ho lotpaos s attmntl~ tewiSotuin~l)

A ~~~wioob sis (6AA)i os to- duuinwa(If 1058h), foirms a boif-voktle
and ompletlOW alei bou (In oranc lenta), leopa zWqpx. which hap, a

4 ~~~pelmrio structure. Cr(S)Oo. Rowever. heterebmstIc 1supropoutds.

.eS .eUS G(),S). Cu. . 0 .(I) . U........ n

INe Ift U t u0*tw th 1111 a 11tpt %-- qathln cemphmI* theI - __bfg(W (Owe Sow,. xt
*~ri "Nth a te. howver. oul 1sveln

finauft R ul beo" emphasised that hetertrimsta~o alkouides.
whose ObpmA0is go' 4*06*1%u may preftWie trvot~ results; this

P"i btvw/
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UTNTIIUSI AND PROPERYIS OF THE DDICZAR
MALOOOORA23 ROMU COMPIX3

Telman JO. Xurbano Ads I. Kotelnicova and Nasi &. Osuianov
Institute Of Inorguo end Physical Chemitry, Narhean. Prospect U.
Baku - WY0143. USSR

In thi report the result of the syntesis and properties of a nunber
of neutra "Mpe of helogumwfrat. RNeON) oempismu 806%0MIO)NIC.
ResXsO(co)s andi 3X~(HCOOI)4 whese Xw.. Sr enmd L-erganto baes, e

peeted. ?be chemical. n atic, X-ray structure analysis, IM md
Ramnspootroeopies war* applied, ad the mualpie Re-Re bond In these

compounds was shown.
The rations of (M)sAeCle(HCOO)sJ with aliphatic an d aromatic

ande, DNA. OPA and ethers vevute in formstion ol tWe omnuds with
protested salwas In euteropbose or neutral "yp osnhulems wi~thmW
aial substm~ats. The treneformatiew of the ifemte.baeU(Inl)
to each ether (neutral qo look) are lnvestiated.

OiP itmets wit (i.A..-af,(II0O0) Infowd doN saitranefeaws
to urm a" SutrAw burp oouqIs with UPA mmbcofes na2la positionis9 are teemwed The strubture of UWG).(3PPAm Is Isinteaed byv K-

reu ~v~ ad uteren 'uns e1.0 saw bernie- (2.U(SA -and
Mm=established. It vwsw ftot reprt InVMIegtb~gte dlfteednt
bon imahmImndluimi oawbospmate adupimee el and VII gras metals.

I' Thev Investigation of the reaction "between bifalo~of "nto Rs6011)

Manikins of Sm(IU t*o aa. .e1) wrcstb ~ mq

hehievoli . Ibet" for, oeu~ b a
ite Isre me *stte ep aw .,hphrt Q~e r

wai~pe Note'" t I Ifs . I

L II~ma PJ.. NP. mwOnovm "d NAi

~~ -



THERMA DBCQMPOIITIN PSOCME STUDI OF IIITUONUCLSAR
KDOWDV'MUWr T OI SoME

34- O M SH AMI OF umO
1. X. Yakub.'. V.A. Lgwlsam T. Zheuuncs. shim. hbdaallaev.
and G.V. Givedaf.
Tedji State UMdiunt' wain Etset. 17. DuiaSeee UnkR mots1

bp@esUa&o reti on tbenad AsewpU procss studY of
btaonuolear uiusd-weit &*stotw proebuates wit te gesr for-

whew. llama, ft.. a, )a sal or twe prqssste in the 1*r~tL
Rated ~ eapee -- spsw"Ma fweestbft cesn" "u i tem.-

peasuu itefwel W4WC in *wn"d crualbissb "es oed that
hetersuewer aestta thernyis p n i eftslbs vt a few atop..

On t*~ bes of psspwetUs Smee1s" 0sa eooet at zd~d and

= "Wowis dsee~e i.a t .bee bee detwrrifed-tbAt the
P. IhA wft uh W eeeh On l set is oapalsod wit ~v~Wpb~jSr*

ser~smsi r ra h*Noti pemesO ft'. soordlatnid EOuneoo
CE~aKmssumh. l. m*A* IuS*W VIMh ONethsM01 WIMO ft" 

pf t rd et "o iso to ~ CS I"GA INK e f sw itagl &a the movis.
wut 1t t sol awlfte destraesn

be~~k"W tosrb
1:w e a"tbeae "No" t t.*eat sib (sA ff

kiseth ~ ~ 4 #aets 0eii A) Odistkes

n 14% lam

AlA
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in the structu r WmIt WI4 Vfty* tur try 60pous
of the sIg trafitte. mtals. Th.stutue-tnreflet at
just Ceuioceiy '""too Ow o fi-ttOh
butls ta)091t lila cni@Ac uS SdiC Cw usi6'a
Rate of amSI boit trutteSftisn' A 6sb-tOWtUW'vfl
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SYUTUSIS OF uYW9DRIB5Um U1OCI TALIC
TIMM=~O METAL-LAMMANM3 AND 1TI OMPLUU

Wils. J. Ivan& and Tlaothy P. assue

University of California, Irflam, Department of Chaty, iriVIs,
California 92717, USA

Is the costs. of I~vqtbm~ the. first cjt'1-5"Oln1 ly..

chsrategisai orpimmullo LtbasUft mei ytrirn byavldo.
I~ ~~~ " (C01)L(312 (1.% LwUis. T, tb; JA 4 .A

INS. LJ-. iNw), we dimoved as moe almss m f ttslie

104. 35).- tho v3-4 to sh trimma tain Sa enaqe atalilteot
d~stle asismt s tatit is. beamo a . U w 4kod- ooplaaw

with the thrft on"e aina. *may*"t of the osbeasis
fwT fsliosaft of the %T*A*siLt tatupldwome" that Sss9 such as (c.y)law be uiwl~w. Atta* by (4vim)~2a "o
I(c5U)2li(M) 2 Kth do 09atimsa of oSW wedboMTy gSOW

$ wote the -boomve trlnw.

"ws" ldw hewf bhe" tombo %a"* twest "tat Aumrti

heoopM Ihle do .iaigbpwa ris Ift stabW',
Ity of t"e q~i~ ~t ep~ s4~ ote4g

&ts uemoat wIo agb)I % a
ol osawa.4s~C %~I

the anas a~anip Sh ms~jsp.9-.at~t W

z, 4



DZVALU UAPUODI S12unuIJ IS
LIQUID MUOUIA

A. L. maw. d J. L. Dye

AM Sel 311 abettges, 600 Hustls. Av, M Rwayil. Saw
Jexasp, Uii 07974

3. D. meows

By the am of got vaomm lim tacbma.w "a rtIpos. bails"
techniques, socluev2ly divelmat opIm ead ytumbf peoth-
yl1cpclopntediesides emc be prope"e I& MO yield wi" the roucts"
of the respective mecau la liquid smos".a vihputb ~ sa

7 C racwar) b(*) (C40S) _crystal-
Ue in thp orthothembl* ppp o P~ ~hJ~ coil doom

i tas. of 0.00 bae$ q& UNA ...... 0A

lape if tW Me , ft tb ;7'1Q'**!*Zi
the~ met"No babe", ow " .8 4t10 Ons"lma o ww

Mod 2.??(4) I, roepefiely. lbs..tf
me4 .1 e ~3
Ono s~ p eu s

1'

- JA
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ON TME CEUE3TN OF TR1(CYCLOMM JuTUMnLvrEUAPORM-
DOIMUR AND OTHER f-ELUT CCIWLEZR INYCLYTG TU B(C.15 )#-LIGAID

gman M~li , Weyiv Asian ad 1. Dieter Tiscere
Ins titut fOr Anorgavische und Angavarite Chemie der GUivers itit
Haviurs, 6atn ai igfam, 9-2000 Bonbon 13, 1.-Geromy

Recently, the first examle of a cationic ICpsUX)-s a
(I - VCCVi') of trigonal bipyraidal coordination boa been veri-
fiLed and crystallographicolly confivad.edoever, the homlogous
diaqua-coaplaz (X a KaG) could so far only be trapped outside an
aqueoua solution in the meatable solid (CpSU(0a1a)N3. Maile
the attemted precipitation of other type 3 solts from aqueous so-
lutions, acto ding to

CPW Sao0- CP Sult or (cp8u(0u 2 n.1

9lead. mainly to anhydrous typs A sysems (e.g. I - of P*s-
T - 7), the owel type 3 rapvsetatiwu I with a 12 could be pro-
pared with N - v(CIS)4. Alteruaqttws10i the presence of MC,*

Athe rather stable- weun [Cpstl0ftl)z t Ut(Cs~sA 2 is obtaivw#,
( ~ ~ ~ ~ ~ T e tastable Pecie. (uh(jha SCUs readily; loeee

Rio to. give doe prowivas~y reported coupLe. C03(cafh, b. 1oi
tb et ers .1 MCOS Mr be liberated quanttetiviy is
Vacua atCotK . I" b on poashet 4 $poeew to, he aaniti-
ceLly Pons CpSUIS4, altboei Whe cONWle. L. eupooted to, vwierg
py"olyst at eeae ~stos

-ant abi? Sot a Sonat. slt, 'but. ehedift
to its IW/~pemm eueethde p*4 W tA
which the M(Cshs~-liavd is beaded to the uteams ion via oes or
moe C-atems of a etas-gup Th - oome arewmat helds for the pro-
viosal, reported O.swaraf polymr (UlbCC.3s).J0.. Theoea-
tion pattewas 1 -w 4 + S(Cs5*)s appesa to be susuplaric for the
behaviour of a 6er of other 35 1(CE.k)*-syeaom (*.. K - U,
1b, Zr, 3*, Im; I a Cp or alkyl).

G. . Sedotri, 7. Desmtolls, A. 1kime =Ad ".. Fischer, J.
2. L . 9"e.bw, s 3. ms is",s 11g . 1imJ rmut h

2. 3.k isbr . noesm out GI. lkaileopmJ.s Klwg. ame.

aW& Istt. 1976, 146 319.

7~
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ill COIUSTo &f A IhM&-CAiin LUIL3 am

loer3.Cr ws Lli liga, 1. sacsabm asd
John V. C1136

University of vemit, 2545 The Hall, Nosolula, Ramat. USA P4622

Reaction of CpsDul with a lithiated pboepheyllde
Li(Cft)(C)Pts produces OpaVmW(~g)Rh (1). the eyellebllty of
two electron Pairs on the Carbon bound to both greolve ami
phosphorus uaggear. a possibe urinlmato. double boad,
coofizmd by the very shkort wrelon-carbon diatance, 2.29(3)1.

to Contrast to fischer type carbos "Miss %tubh hews an
*ectrophilic carbon, I to a powerful macleegihils. san etate
of nucphilic displacmnt on CCla7S.

Compoused I also reacts with polar, useat"Sesd bonds, of
in.Uclas such as CEO, UK "d IMCA" f 0,bo wsi inert
into, te rsaaim-earbou nultpile bend to prodesa

CpS,4 wh ile UMC insert to producei a amogmus product

The nitrusle l a Isewts. 11"~sumn-si

mitiple heed so fern CPURDC.C-fJLD. In this ompouni the
urmlain-carbon %se$ 1:0, 2.06 l)a ugets A ri-roe
bond wit eibetenhlu So*pl bomd aeemt.

Comom" ; react with [1006004sI3 to affSect 04 "*gJft
of bridgal me nisl carbeoys ti. prodse as III tins all irhn

ci-c

shn "mS bod*t sel M4k(@) I** NtobeO

SW "ON* vgsst 0 w th iOMS16 fth astm 00fs shaete of
too* OW $ t oS&W 00 -0*a 0 St

t4
%a too A

q ' I
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SYNTHESIS AND STRUCTURAL STUDIES
OF METALLOCENES DERIVATIVES OF BIVALENT

LANTHANIDES

_Krbnnnia T.Kh Suleimanov G.,., Beletskaya LP.

The Institute of Inorganic and Physical Chemistry of the Aca-
demy of Sciences of the Azerbaijan SSR, Baku, USSR

It Is known that certain lanthanIdes may yield various
organic derivatives in a bivalent state. C- and 1t-carboranyl
and bimetallic derivatives belong to the such classes of com-
pound (1).

Continuation of the investigation in the area of synthesis
and studies of the properties of organic derivatives of bive-
ent lanthani*es was the extension of the reaction of (C H1 ) 2

HS with Lnr(2) to r-cycopentadienyl mercury organic r'erI'a-
tives of the transition metal, Havipg mercury derivatiyos of
ferrocene and cymantrene with Ln (LnmSmtvYb) a an ins-
tance we have produced the" frst specimen of mtallocenws
derivatives of bivalent lanthenide

NL ML

fM Mn, L -5C0,. n f, a ,, #5)u A -ire,

L -ee, -, - , ), La a $W, Ef4 .S
The nature of interaction of the abon-9 Yb with a cyclopenta-
dien ring In the derivatives of (erro*4n*(Cymattrene) has ben
studied by the method of NMR-spebttscopy M It has been
estimated tha introduction of an atei of Yb'Into the cyclopenta-
diene ring in these derivatives resmted In change of the chemi-
cal shift of d-protons towards a week .ld qd that indicates
electronoacceptor abilitie s of Yb.

1. H.Sumann. Proc. NAtO, Azv.tiy. 'th. *at* *utrIno,
197SDordrect, 1979# p.61.

2. G.Z. Sulelmarv,. L.F.Rybaekva, A*Nw M v, T'X1i%,wbanovl

etu7(,
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THE BULKINESS OF X-LIGANDS IN THE SYNTHESIS OF CP2 UX2 SYSTEMS. THE
REACTIVITY OF CP2U(NEt 2 )2 TOWARDS ALIPHATIC ALCOHOLS AND PHENOLS WITH
DIFFERENT STERIC HYNDRANCES.

G. Paolucci( '), G. Rossetto("), P. Zanella ) . and A. Berton (").
() Dlpartimento di Chimica, Facolta di Chim. Ind.le, UniversitA di

Venezia, Calle Large S.Narta 2372, Venezia, ITALY.
(") Istituto di Chimica e Tecnologia del Radioelementi, Area di Ricer-

ca C.N.R., Corso Stati Uniti, 36100 Padova, ITALY.

The reaction of aliphatic alcohols and phenols with CP3U-R Systems
has been reported(1 ) to produce mixtures of products, due to the sub-
stitution either of R or Cp groups by the reagents. In addition the
possibility of obtaining stable CP2 UX2 derivatives, i.e. without any
ligands redistribution, has been related to the bulkiness either of9 Cp'(Cp'= polysubstituted cyclopentadienyl) (2) or X( 3 ) ligands. Moreo-
ver the reactivity of CP2U(NEt 2 )2 towards mono- and bi-functional: desrthe(4).
thioalcohols and thiophenols has been briefly described

In this camnicationw repo the behaviour of CP2U(NEt 2 )2 tower-
ds aliphatic alcohols and phenols containing different steric hyndran-
ces, and the synthetic approach to CP3U-OR or Cp2 U(OR) 2 derivatives.

CP2U(NEt2)2 + 2 HO-R' R.T.-. Cp2U(OR') 2 -0' 1 CP3U-0R'+j U(OR') 4

(I) (II)

Ila , R' C2H Ile , R' a pheayl
KIb , R' a I-C3 7  Illf, R' - 2-1soprepyl-phmwl
e Ic and lIc , R' a t-C 4H9  1g, R'u2,6-diisoproqWl-pwky1

Id I R. - -C(Cc 3 )-02 -ae

l)T.J.lsrks, A..Swam. and J.R.Kelb. J.n.Chem.Soc., 1973. 93, MS ;
T.J.Nwcs and W.A.Wter, J.&.ChnSoc., 117, J, 703. 0

Z)T.j.NSrks and R.D.tiwrt in "0 qrslimnsive Or Itlic Chamistry
*..llkinsm Ed.* e Press, 132, V61.3. . th

3)Glq1Us t, P.Zaefa, tI.4ssaM and O.Traevrso, Abstracts of XI"
WUIlC, Miats, 13, 24.

4)J.O.Jamn ad ,.a o ah. .or t.7bs, * 1974, ii. 0i3.
. n .. .
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EXPERIMENTAL PROBES OF ELECTRONIC MATRIX ELEMENT
CONTRIBUTIONS TO ELECTRON TRANSFER REACTIONS

John F. Endicott and T. Ranmsami

Department of Chemistry, Wayne State University, Detroit,
Michigan, USA 48202

An Important current problem in the dynamics of electron
transfer system is elucidation of factors contributing to reac-
tivity patterns in weakly coupled system. Assuming the donor
acceptor nteractions are sufficiently weak, the nuclear and elec-
tronic contributions my be treated separately in the reactant and
product wave functions, and the rate constant becoms,

ku~o(~HCI4~(FC)
where (FC) is the nuclear overlap or Franck-Condon term and

is the electronic matrix element. A number of lines of observa-
tion indicate that the first order coupling of the zero-order

j electronic wave fgnctigns can be described by the electron ex-
change operator (Hc r H '

,l Contributions of V to reactivity patterns have been found to
be largest in reactions of Co(III)-(II) couples; possibly owing to
the large changes in coordination sphere bond length or/and in
spin mltiplicity that accompany electron transfer. The rates of
several reactions of Co(IUI)-(II) Cowples h enow been found sen-
sitive to envirommtal C-T perturbations s and there are similar
effects of low eergy charge transfer stotes involving coo-lnated
liads. stw~tc studies of Co(sap)K* reductions of co",-
(NN3)sX and CoA(e) 2Ae. complexes have shown that the reaction
rates are Increased by the following factors: (a) LNCT perturba-
tions; (b) .LCT perturbations; (c)increasing similarity in enegy
of electronic states of reactants and products. The contributions
of low energy CT excited states to the reaction rates are inter-
preted as 6superexchanp contributions to the exchange
interaction. Th dependence on LF excited states (c) can be
interpreted as a resennce effect in V. and relates to more
adibtic elf-exchange than cross-reactions. Both effects couple
ncleer and electronic coord1fntes.

There is also a tendengy of V to decrease as the reactants
are swrroded by bulkier 11gads. This effect has bow sysiat-
ically probed in related ow ransfen studies, for wtich V u
Amxp-nrM and G. 1.8 k 0.4- g.a

1. 3. F. Endicott, T. Rmasi, 0. C. Gawick, R. Talaresan,
M. J. NHg, 0. A. arubaker, and S. C. Pyke. J. AMI Chan.Sc. i 1, in 201U.

2. T. Rmmamei W ),. P. Erlicott. tnorg. ChOw. 1M4, 13, 0000.
3. J. F. EndleMt R. Tmilaresm, 2. A. 1rubaker, and I. C.

aswik. 0. PVps. am. 1184, it OCos
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Tilt REDUCTION OF 1101(111) BINUCLEAR COMPLELES

Abbas A. El-Awsdy,* Patricia C. Ilarninton and Raluf G. Wilkins
*Department of Chemistry, Western Illinois University, Macomb,
Illinois 61455 and Department of Chemistry, New Meuico State
Unversity, Lao Cruces, Now Mexico 88003# USA

The edu a f ion(II)binuclear complexes of the type
L(HO)FIIIFw1L(HO)' inbeina currently explored. The UgwA*d

Lrepresent 1,O-oafsthroljne or 2P21-dipyridyl (ik4*) and teero-
(4-slpbustphayl~orpinsOaS-) and are abbreviated phen, bipy

and TMP respectively.

Electron redution. All undorg, rapid interaction with ae- with
rate constants kl shown in Table. These rates are observed3 at both
600, as (electron lose) and 350 va or 475 e (gain of ironr-electron
adduct).* The product of the electron reaction undergoes further
chAns& in All cases, with first-order rate constants k2 an k3g
slightly dependent on the concentrations of diners used (21lOuzI.
Ligand pM kuPlsl k2, 0- k3 l 8- kNir 1- k~ -
pbon 8.2 9 x1010 2.3 x104 3.6 x103  * 1060201-) 0.17

di1y 8.2 9 x 1010 1.5 x 104 1.4 x 103 21 106(520!-) 1.6
TIP 9.0 1.11x1011 2.2 x 104 2.1 x 103 2.6 x 108(Sj 0.1

The abowbance characteristics of the intermediate msat that# at
Aleast with uipy, the e- reaction has Peowed a coerunatiod lisant

radical which then io tie k2 a"d kI steps loes the elestren to
solution (to yeawrn to the origina ion) or fnderseas sn2fatra-fmolecular elact~$n tnswfer meulting in Pe(220)$dLf)z 0
FO(9 2 0)2(4i5W) 2 . At the and of the k3 st,# the sPetra Of dipy
and pbem complawxes asesplar to the original. ?renunoe differ-

oes between, initial and final spectra awe obaerved with TiPS.

Dtwdi "Mik* The kisetics "ore stuied by stopped-f Ian.
TheVer "P" rdcicn t%) "as campletet within aftiag time foe

pben and dipy complexes but measurable for TMP (~ Xeductaft).
This step was followed by fivt-order transfosiati (115. lads-
pendent of ditbionite concenration and obeeritice wVB enut)
With phen aaq dipy, these a"e disproportionattca Of ?*L(IO)'t
PeL* and e64 Iftich are the final pmtucts. Vith TMP, the nae
of the first-order ttafeoftation is uncertain. It 1.6 a tngle
reaction with clean isosbestic points at 4W me, *44 ia, MO am ame
603 e. The fie"l Phxbot to the ijpn(1I) bigmsclasw ceplem, %ich
io rapidly casdised by 02 to Ve(Cx)6 to the ,Piginel tg*en(iZZ.
binuclear emmplex. 3Ssppo*-f low rapid scon ba Ovae used to oer@L

4t soterize the intermediates spectrally.'

I* B.S. Fleischer, J.H. Palmer, T.S. 8z'iVatAV aend A. Cbstterje
J. AN. Moas. som. 1"l1, W2 3162.

This work was supported by National Scien". im~didat ant a"""sa
Institues of Wealth wat. $t se the exeruas Vws Vporad
at the Center tor Vfat Kinetics Aesearah he the Untaitr at tons
at Astin (supwoted Jointly by the Btctela 3rth cgth
Division of Research Resouroces of NI. s&W UT at Asti&).



Fa56-2

STMEOMLECTIVE BLECTRON TRANSFER IN ASYMMETRIC COUPLES

B. Pimplma end A. Palleschi

Dipartimento di Chimica, Universiti di Napoli, 80134 Napoli and
Dipertimento di Chimics, UniversltA di Roa, 001f5 Roma (Italy)

Electron transfer (eq 1) from optic active catechalamlnea
(L-dopa and ,-adrenalln.) to Iron( i) in .,(tetpy)(O)X complex
lons anchored to poly(L-glutamate) (FOL) or poly(D-glutsiste) (FED)
proceedes steraoselectively when extensive and possibly specific
interactions betw n substratee molecules and the peptidLc residues
of the ordered polymer in the close environment of the active sites
occur (tetpy - 2.2',2",2"-'quatrp nrdyl). This ensures different
steric constraints for the two dissteoaeric precursor complexes, which
affect differently the separation and orientation of the redix centers.

9 A.'OR4 I A" ' -L 2H (1)

For instance. prelii iary conformational calculations indicate that
the closest oteochotle-0. re separation distance in the case of
'-dope Is 5.0 A In DL and 6.5 A in L. adduct and that tb* redox cen-

S ters in the two diastereaimers exapelenee a different mutual orien-
tatien an well. The spesific rates for the iutramalecular eleotrm-
tr nsfer step (k 1, a eftteIne by kMottle dat In F.teM*,-tAe,
conditions, are ti.g ± 0.2).10) aid (0.? + 0.1).107 a . respecti-
vely (25". pH 7. T70a buffer O.t,5 "0), w r.am the equilibrium constant
far thme fermastion of t010 c~t.crpee is R. - (2.S6 0.61)v
•.1o- .d . . {1.1 .33)AJO to- . Fts. . k k -

wit 37. ± A and 0.3 ±2.S Or - a ,respectively -' be Ong"d

otbD L a 33.4+2.and k AoLL 7.9 +0.4 N . a (eq I5 25?).

*The e tiWated vblus of , by the potential sney data a the
closest separation dV t of he re centers result to be in
satianfotor #ges"Ot wit fo e ongD ata, 7his 8Ovea furthe1r
eeMCidenoe to VWe potential funotlons used far cooeftoWn analysis.
SiW11Wa fisings erea obtelasi, wth- 1.-adoenaline

Thm e sal O rera l ts shalemu e ilamsea the lioit O a La L .
gene al iedrtions ceneoraing thW a~0bedlest e ponmmy IS

eVsatawiefe *'oebe tbtwan etimabte lwidow apee

1Y l3.Gw.i med ,A4. Igi, J. Am. em,, S.0r,4 .4"t, n PS A.
A016~ 6"d. f~ts, 04 nft. awesi, 10.~ 476.
S. Pimpls and A. u
D3. Plspin, . . t ei ad A. Foriele, Ina m . * S, 3.. .
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A UNIP1ED TREATMENT FOR A VARIETY OF TYPES Of KINETIC

BEHIAVIOR OBSERVED IN RUTMEIUMI4(I)- TITANIUM(III)
INNER-SPRER ELECTRON-TRANSFER REACTIONS

3Ian . 1a1 and Patrizia Barons
Department of Chemxistry, Georgetown University,

Washington, D.C. 20057

Consider ET reactions that follow the general mech-
anisms

A Ru(III)Xj* + Ti(IIZ)!1 -AL, ARu(3:II)XjTi(IIj)!i*

A.Ru(III)XjTi(III)Y1* ~KI Ru(III)XjTi(III)YI ONE *

AnRu(rll)XjTitZII)YiDN -A- A.Ru(tI)XjTi(IV)Tj'

AnRu(II)XTi(I)Y 1 '__-. A Ru(II)X + Ti(IV)* + *

The steady-state rats law corresponding to this
mechanism Iss

ktk K K" (A.Ru(III)Xj] (Ti(II I)J

A' (Whore k', k"' and kul are combinations of eon-
stants). Depending *a the nature at the, ugands- A *I

( and Y ones or another of the rate-lmar-torah w26' bg
ONP0o4ed to determine the observ-ed ksinetics. we have
observed all the ompeoted, limiting oamse

If x %as o o~n qoordination-poiton and also a
suitable pi-aleotron system (unless tbe stabilitypot ab
intermediato Is %uite low# as It is wheft I is SSO3
then the roe. or formation of the uitinuolese, oompile! is
rate-determining (thts is* soen for carboato and thlo-
oyansto-oxidenta) . Deprotonat ion and followuip reactions
of the products of XT are often significant, espeotally
When overall rese emeraU-ehaft- is email. Two alasses of
oxidants. gIve rise to resotiong-with rate* halted4 by ST.

* In ono of those olMemes the ciaetios; Indicate tovmstion
of remaifably steb.intleits

the petieuft 01f remotivity we 6$ie i t b(1I
TiC III) io quit# diferent fri ther plttarn 'Chee'Ved in
other redox pairs. The single most signirloant factor is
ditferosee in symetry of 'the-E3? proe" (jPi'Wi Vs.
sigma-sigma a"d VisRa~esa). ,,-.

No other redem pals' gives -#ise to as large a ett
of types of ro:o behavior as does the I(hI-7i(IhI

*~system or Uhe "te of the single wattled -.1"A044" 41*6n
above, all this variety .v sseetos bmeh umecateei by
a s2014e a~- 60~144u. frameuse.



UPUCIUA, 19199TICS AND 3UCKOaUIfh3W Of VANAIIUXCII)-
TlI8(PICOLINA?3) i A VIIV S~hUOMI RIDUCINO P1013 FOR
ILICTION TRANP3R P10CIS338

leurimue 3. Togand 54weasudo, TP. L&ouis

Institute do qaluica, univetsidado de lao Past.
CP 20780, $ia ftut. $To Swasst

Taa-diuam(U) toa fortm witk theus, a--ae~w
ato lisaad. a series ** scestiv.at.1~a ceib~t
stroag CT baods in tha' iisibt, regi... I"e stability

Constants 01, 01, sad"0 aryee 40tomolies. potew Lopotte-

ally7 as 1.2%104 *-1, 2.Sailog 372 ased 7 ."i 1 itj ust res.
V&etJVOly. at 2$fC4 Land 0.43 K LLio g. Tjo Itts- subeti-
toted complex absorbsl at 400 me Ca.7.2:103)rI ca 1 ),vitb
a oboaldom st#,u4 445 m. Revertible 09 wevo obsewvld

koin: gold alsetre~s. with Xt~ saA.451 I waIRK, amd

3005!s* of it*s*tva*513, t04!,ia. ppti.
TWOie! 1ye used as' a O*be La in leq4tres. tcoAsfer

s-I fo 1(j ~ 0*,Ld*g. b u p~~~e
Iaed 4lapp rtoqts viai-Aw aleestwsa tttxwi
lowepipi 00, katwu opheit sa, onter spa....r%*t-

eatimt* o 7AII 56*Aw

6iI~~s 14 -V4. t") lbV

wave .UEj) a~ two wtib

V.ees *be --aqui 4b; eauaasbt 04 v I

PAM#,D, 0"t
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NUCUM SRU6LIMU ST IS(oI)*/+.4

a4STUL. UTL, 1So30?tL t-NflTL. cTa.CUKrn.. mD I1uIZ

Roger Violsom and Scot lborkou
Wasbington State Uiversity, Pallow, WA "910-0630, US&

The electrom, self-xcheage of the title ds bee bow~
measured by 55ft ANK life broeatb 40 -a lunctieiof eas00iest:k-
tios, temerture, and added m-l4mt34, the rate -DPWtest- ha
bas found to vary by an* thoR a factor of 300 met, the F*p of
cooposda studied. Cooductivity 4tudta the mttlL No q'pa-
%MIl complemom boveb tha Ot tbei at get low-voined MA02 t%*
everlueetal tooditie. t" the llfttdadl in to"e lhich eai40as the electrolyte coiomt*t4e t- tbeftwoed ben NesAly~e

anctrsratio vortoga offsetS. prsvious et4 ii' 1w
t diiffeost behilow in eIs w uhiub *MtW e VOtlam Vatr*$.

The ger@& OeM-soko. iame coestets OIo)as 36 o'
Is etonltwile vtfthJ *.lU PF O.u.fV oNeMet, 2.* W01 ftbhl.,
1.9 1 100; eyclaoxyal. 4.6 *,-lowoL . ZK')*ss e.&btii
6.4 1 104; bay,1311

ic bulk Aw as Ithe A iz, ae~r2I4 h ~~~
I ~ ~ ~ o phe th a~tq nr .eme = e 4 t0heetoo io-

roe treo ,M -Ia wtU 1 1 Ilm =
aetivatimt~~ ~.a*

- 26 VW* m3*chro. to 6

T"e frebtes of as, antmI of 'W IPeret. lo f the ponilmotift

be~N "Posto ~Ib

toon ue ~ 1'~s t ~t

*SiW 4 "0*..
2. 5"r mo~be gdsea

~:j,



Ilectroa Transfer Plamicio ot Iiakel(Y) Otm-NM~a Oomplexes

Department at Chmasita, WIhrI~ fit @totme-Dams, lotft DOW1,

in Aqueous Raus., COVMplze Of nicki(IV), WiveY)L, aft
r*eiIY Pr*ete4 In the sesdantat. oslIN-10ns ahrOMpboo 112L.

Thup amnodowat Mr powetul ovidwAt ohich "A. be, ~IWOUG to
810101411) With a ~t~m%%iaL.Aref a Volt. j~ehin~tic soluWo
1a41ato thot noesti tt owa- ate -4eeit #eaM

with f otlnat sike1(IUI)
Ofbi* pi. these ai(X) Species are thw~mo~stable

and c ai bews prporm vtuKele 1w-

%*Lmy foontUV mw01a& bmw lft-*hA to ,tn .w~

- W~mne toofv~

0001"~a IN* vs"Wo AntA* i

nikaw o~wsm w ~

* ~4W. .



FXMTU or SZLIIZI) WZIN al-iiAc
muai aOMM

_______J._________ Nbard T. arisk, end Sees D. aseb.

Vbpaz"st of Cheitry Thivol~ of As*& Woodn, Kibngsn

Nbods Zland, onMli

The totrydomrgntat(UZ)a'Lou G 4 lo4w SpiA 0 syctem WhICh
tos table for smel hours In I ft=eO at -oe tamperatze. "a
wimare Planar Isoatry of A(R) e i ner svkere ele*Ctn
truisfor reaction, to occur either Athin a five-aoordiuste isiter-

* siate or in a four-cootdinate aoWplen after replacament of a
bydosl qvcu bx. the seiuoul: ptsvieue atAtew of das lopp'.s1c-
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EXPERIMENTAL DETERMINATION OF ENERGY DIFFERENCES

BETWEEN ISOMERIC COBALT(Ill) COMPLEXES

Morten 3. Sjertue end LalJign

The Royal Veterinary andi Agricultural Univeroity

end The H.C. grated Inotitut,- CopeehaenW, Detmark

Reversed pharos -high perferleence ohromastogrephy (I

HPLC) has ben used to achieve separations of &mof*

in some trio distene-cab&lt(JI) systees. Mixtures of

isomers have been madca acording to preparative routes

from cobsit(Il) ad ligad after axidetaion and oleo

from Isolated pure lsomers equilibrated by mons of

active charcoal in aqueous slutions. Cobalt(il1) forme

robust (inert) complexes sa thbrafore the equilibrium

composition can be "frozen" by the addition of excess

acid and removal of the catalyst by filtration.

Analysis of such equilibrium mixtures by means of RP 4
f NPLC (with heptenesulfonste in methanol/water 4s

.t eluent) has given information about the free onroy

differences between the ier.,

Many cobalt(Ill) complexes end also the trim dismin

complexes react very foot with sulfide Ions to produce

the some block cobalt sulfide precipitate and en amount

of heat.1  When the reaction takes place in a colort-

mter ungler specified conditions it Is pesible to

obtain ontha~l&X. differs es. bettMn Lseecra We have

atteahad a mirooemputer to ao LKO precision micrao-

caloroaerr and wed this equipment to study the

Obalt( mi) sytemo m"tt*mWW 0ve, and four

11W remW1s will lis d#00"" in the petter.
'-.- 1~. S. h HW-,, 0. m sa V. We, eli,a , ..

SWAP Chew, Seend. MBO (LPIG) tPS. ....

. N ot.. . ' . .

......~ ~ ~ ~ ~ ~~A , - (,XV16,,,) ::,, : ,
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INTERACTION OF VOWI) WITH SOME L-AMINO0 ACIDS IN AQUEOUS SOLUTION
X.P. Kenlya and J.hzU.
Chemistry Department. Nagpur Univaruity Caaua Nagpur 440010, India

The Interaction between VO(lY) and amino acids han become of can-
siderable Interest an coordination phenomenal as models for metal-protein
reactions and a nmels for biologioal systems.

Present paper deals with the equilibria studies between VO(WV) ions
aold some 1.rmino acids lke L-Asperti aid. LrCysteine, L-Giutamic acid
L-Threonine. L-Phenylalsalne. and L-ilstidine in aqueous solution for the
pHf range 2-11 at MV and at an Ionic strength of 0.15M KNO,. L-Aspartic
acid and L-cystelns, forms 1:3 empieex while Irl4akidine. L-Phenylalanlne,
L-Glutajnic acid and L-Thronine forums 1.1 complex. The values of log K for
VO(IV) obelates with L-Glutamic acid. L-Threanine. L-Histidine, and L-
Phanylelaje have been found to be 8.90, 1.08. 3.60 and 7.60 respectively.
ror VO(IV)-L-Cysteine and VO(IV)-L-Asprertciod chelates; log K1 and log K
values have been found to be &.10. 5.80 and 9.90. 5.13. The order of stabil-
Ity in found to be L-Aspartio acid >P L-Cystelne > L-Histidins > L-Gtutaindc
acid > L-Threonine > L-Pbenyleanine.

A
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LATION P 0PZTrIB OF OMUM HNKAMMID_0!OIUM (IV)

L. 2hsar and AM L-HssoU
Faculty of 3oienoe, GryouAis University,

P.O.DOXt9480 ehau Libya (UPL)

thakr and o.-woakers '0 2 have proposed an empiriaol form
of lattice eneriy equation vaih yields eliable val*e
for diatomA, polystoi i and ouplex Ionic solids. Laattise
ene r of 2 hOl 6 Mcalated using the oawe prooedure
assuming a spherieal ditribution of' ehgeg about the

oomple aion has been found to be 1355 ki %o.i1 , The
standard heat of formation of the oonplex ion in the
gaseous state, 01 ft dl?" (a) oaculated me -1712 i 0 -71.

Mhe tuM-St&e chlrdeMioU afinAity for tboiuim toetwachoride

A and tke hydrationeal enthalpy of ThC1t (g) calculated were
-95 ]i mo1 and -937 W, uL "1 zespectively. The ma Ot
first tholuk fourth iordation, eAergies of th*oium oal*-
adled me, 6970 WI usl7' from tiek A 42e g
7%8 1T mlr - . te mtal-alig": oeorration bo-eaergy
(lh4'.. 01) was found to be 1310 Wi mol" 1 . The aboye
data c p e well with sme of the literature valuse

repore earlier.

1. L. Ibetur, sd A. K. la , In daLA ,. JS b aol
kIa, 1977, 12a 794.

2. 1. Ta, . 5. Sandwr and A. K. livhas J

3
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RuMT OF COND ION OF SOMB 2lORIDN lA XR L S

L. P. Gaber and Amed 3l..,ossadi

Faculty of Enineering, University of Garyounis,

P.O.SOX: 9476, Benghasi LIBYA. (SPLWI)

With an ionic radiua of 0.99 1 and a charge of 4.

thorium (av) fulfils the optim. conditions required for

high coordination. At the eluton stage, Oarbozxylic aciA

are used for the separation of thorium from other elements.
Theo properties of thorium oarboylates offer an

interesting field for investigation in view of the use of
thorium as a reactor fuel in the future generation of

breeder reactors. In this work we report the heats of

combustion of some orstalline thorium dioazboxylates using

oxygen bomb-oalorimeter. From the standad heats of oom-
bustion, AHo, the staMdard heats of fozuation of the oqs-
talline oompounds, A Rf(o)e hafe been oaloulated using the

au 1&z7ar themooheaieal "ata. Table below lists the val-

use with their limits ot error in each as.

Table

Compounds -A a, ( , a moi." ) -Alf(o)oal mol-
2h(0204)2*6.20 (a) 107.4 t 10 971.8 t 20

""004c80() 110.t 10 832.1 1 ±

2he standard heats of formaion of saydroup ftorium, OXLl
late c lculated frmthe above date is--532.1 0 Kcal
mo1.1: Ts eopounds were prepared from
materials end purity assessed from elemeual andlysis.

1. L. 2balu, A. 1. ftlab" and I. P. Ahmdl Indian J.
fte,. 19811 A . 79..
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IKACTION 3311333 I AND INOU3 5,5-1INNUTLRYDAN?0IN

DRIVA?1VKS VIII SULDIUE AM310 SELIVIUM

Franco Cristiani, FaEENHIM 4. DevIllna , Angela Dis and Goetano
Verani. Istituto d1 Ohmles Generale Inorganica ad Analitica;
via Ospedele 72, 09100 Cagliari, ITALY

In these last years, we hoe focused our Interest on the 0cr
dinating ability or molecules with general formula:

2 ff~. Ib. at
x , 3, of 2#, 0%,me

both towards maleclar, Iodine and towards awme transtion wetal ions.
Although these ugaonds possess several potentia~y coardinatiag oen_

tres, we have found Mhat the ftoo~diaabi heibi occurs only thro_
ugh Y, who"e ability in eeewuiaimg depeale both on I and W.

The Y donor abilty has been maured bip evaluating the stabi
lity constants (K) of the reaction

L + 12 L L 1I where L is one of the abovWe mol le.. 1W oftAqgiu A, X one 1. the
K Valtner S~ra ovt a wide Mag&, MWu iadleat that the deterMi

A nation at K JA peowfal %*Il, %Mob to Slsow able. to enhao m al 01
charge changes on T1. Mo reet, us a l e "inood WAi resetin to

measure the inclasme an Y of a bena0a. nag4 condenS With the above

Sawm, We with iS use the *Wjut fotiotfn with Ig to study the
donor prapertinm at VAS foiluall" 010lea"e:

wheom two eAl*&Wm UIt mWs litPrageft a he4*tc. The choice of'
meleehie having tea me**y ains.s an a($) Si La 4f to ma&%&otin

"a=lSin' .qgWi , 6"V1410 410 en1t deri"vaies of hy_
dS S)ia" (ea 1 91 00* sh . fi s'e A~~ WU,(

(3,5) OWN" (b.S). 4*1Wt~
1 Ai?-SP S id he*#aRS ~
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PHIINODYNANICS ON VAMAIUM COORDINATION
dOMPOUICS

Institute of Chmmiuta'y of Uval 'a Scientific Center,
AS USSR, tGP-1*459 Pervomajokaja St.,, 9194verdlovsk,
USSR

Vanadium coordinat ion compounds have a number of
valuable properties which are connected with the natu-
re of their electronic and crystal stftotur.. Vauada,-
tern of MVO:11-'b~e, Jig basic stra*otura elements o
which are chains of Y04 .ttgbadva comnetel by ib-po-
lyho4va, are of particulAr Saterest.

Is the preseat **do a*e beut capacitr of oftbo-
vanadates FeVO4 9 CrO01 ad kVO41 In the tompinratare ra-
age between 3 mad 300E vas detetained In the adiabatic
cryostat. on the C go) dpac.tioi' AIYO4 a, Otottkq
somaly aue~ed b~t*peec tVAe~asI h
sample, v&Ub we fod dusting the e*tbemts 99 te
ccinpcund in air, was tOhed. hAA&.in withiA th*s IUAU
Of the two-icve2, 40*2 pomits to .vauat. their Aon-
centratioms. On the 0 -(2) 4iggeadae for. W,TO te.
are two A -.peaks wij9 Mmm at '1597 ead ailtj ad
for CrVOL - at, ~O LCaused Dr Megmet4 o~lgo

ae3 nd Cr+) low*
Rythe droP-. Qwi&sV4r rntboa tb .tso hs

6" f or a'eeetio me tet INNOWPAIS seW1% (3 .',
Cr, Al) from, oxis *e M O* ibaib(und- t4

te the Standardesule *

Ans ae*I offrttVW-vavs

VI~s 1614!04T4,1'.4



*oC~nZZ&WZOIWocwDuIMAM
AKZMOACMP IN I~j noW11 1(UZ)

2841k State MdvIWWII, L*Bu Bft1VW'I, f1, 3u~

UMN, 734016

bal b )gtit ng. PON

V-66, --- b
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CD1IIIUTfIOU TO TU SlUT OF MM~-SU.1R IMS UUOI MU NMA-

HvMMI A.V. Ribeire da &ilva Ass: ILM.Y. lots -ma G. Pilcher

Dparteto de qatafta, pasiadd. e CLgae. Adl,.nidode do
Porto, 400 IOTO, V0PZWIl

taserM volvms far t~csu*~d~ r4~~j
Stauid satbalpies of, iot~tim tvy~tdat

by e~t -weectl roacttt~ ~ dmp * tim

2 () d2 Ct) (RIS)*(2 2)'&)

it2 2S2t*2t) 4 (g S O4

sfI acids. ia dw Iqeafts

by om~ mix 0*0iiov IWO 01"-il owe **of AA the

no~iw t'1*c

Loft '))JA U 4.
-$0.2 t$0 3*- ts
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TU ACTIV SITE IN TOM CAIWR. DIUITMUU

Department of Cheistry, University of immeesA, 207 pleaant It-
Southeast , Minneapolis, W 35455

so. cateebo diewygaea aft item afeyas lbac eetalyse th.
ecaaire ce.ae of estece" to s e'lretee acd, with the
incoeparetles of the e1.em.Oo .161oqg-s.9

nb hiraple ferric center In the active aits Is lovelved to
neither a lam complex not op. lzre-salfur elat#X but I ot

dinaed o lsa~an to~b poltyeptuea Chain. tee.am i
any of their sogeszo %we bees sts4sed by a, verlsty of spectra-
ecopic methods lncluding Ilsabouir. Wkresomue, ammes, U*. am&
x-ray absorpton spectroscopist. losthr they ptwt&~ a picture
of the Iran active site and how substrates and laifibitere lateract
with it. Oas"eooa wIth systhutl fin"I~ic COOlbwN have been

( essential tot amelsepinl Wue #ietura

1. IL .Jr 4 - Qj7-

zJ1,

tlk,,

R2



PIM1OLITZ VIIIAT!IS IN COPfl AND lIM WOTNUS
Joseph W. Py" sob an Lawrence Qu, Jr b
Departments of Chemistry, Cornell Dieuilte , Ithaca am York
14853, and University of Ninnesotab, Minneapolis. iasms 55455

fteomamce lemmn spectroscopy has proven useful to recsnt years
as a probe for charge trasfer transitio. Bacitation within the
elect ronic absorption evlops result* in mencemmt of vibrational
modes saccatod with the ligmad resposuible for the charge transfer.
Netalloproteine containing bound tyrooinate are particularly oneble
to this technique sine phenolate to netal charge transfer tramst-
tions are usually fond In the visIble region of the spectrum and
enhancement factors of pbeolate Wibrational modes are large.

Nemocyain ad tyrosiwase are binucleer copper proteina that
bind molecular ozygen. Chemical ad spectroscopic studies have elu-
cidated much of the coordination chemistry of these copper aysteme. 1

One aspect of the coordination chenatry yet to be determined Is the
nature of the andogenou lignd. olasno has suggested that this
bridge *Ibe tyroefte on the basic of low temeratre visible spec-
troscopy. Resaon lane spectra Of Synthetic Ca-0 (Pbfo]oAte)
model cosolees hae been studied to servo as a basis for comarsom
with theme protein.

The Involvement of pheneltes In charge tnwf s transitions is
menfeated by enhancemet Of ch&aeter19s** vibrtion4s at Ca. 1170,
1270, 1500, and 1600 arl. These vibrations ame aseciated with
phenolate ring deformation modes, In biepelea su p~epe the
1270 curl peek iosehifted to on. 1300oW " i h ub ' ieoit
shift* Rmequivocaluy assionin this to Von. The observaio of such
a value for the Vo mny cerve as a umbter for bridging system.

Iron tyrosinate proteins also show enanced vibrations In the
1100-1700 arl region typical Of phenols:. rine deotmeieNS modes.
The lsw frequency region has been loe well chasateriaed; in par-
ticular, various tentative ameignmtS for the feature mee 570 cm"2

have been suggested.
In order to ascerain te nature of the vibratifo the mWiel

compound 1e(#alen)~GC)-4-C1 3 bee been studied dot the eaxe
w p-croeolate ligmad serve as a meda for tyreeloate. Soe complie

indeed noiblto a peak at 5MG cm- 4 " ac m be assigmed to the
"-ramlate. pslarization emportmte @Iss that the Oak Is -,-v

lIed, as to fogIV in the proteins. Iseopia shift. 1~ fw'5e
MA.~14/1 shitutlen and rTe '-inwetn Imilofte chat the

vibration earn be assigmed as pre~dmmaty 06e GO symestri stretch
of tyrosia rather then an le-O stretch.
1. N.C. waum, I.$. S3mskow and 1.. Seame, ftW MI,

2. aw Umahi V V .S . ~s aend To Usaam,

g. Ca" s 7. am = A.-m , .%e

*eeknd Preen se Tout Iwo



PA~UM=ETC 13N M ICY

MiLchael J. Hrony a, Randall S. Lauffeth. Donald N. mm~ Jr c
and Lawrence Quo, Jr.C

Departmente of Chemistry, University of Nlnaestaa, N4iuseaplis,
Minnesota 55455, Cornell UnIversityD, Ithaca, 3ev York 14653, and
Iowa tate Univerolty% Am", Iow 50000. UIA

The binuclear iron site of the respiratwm protein hawk-
rythrln has bor characterized by a variety of spectroscopic tech-
niques as well as x-ray crytallophby. 1 ~So" studios have pri-
werily focused n ozybeusirythrimande the various set forms to
reveal an active site uhich consists of two hlgb-spim ferric cen-
tors In a confaciel bioctsbodren. ase two Irons we. sttosy sati-
forrouegmatically compled and brl~pi by on ow grasp a tw car-
bozylates from slutamate sad separtato. Soe remsaing coerdina-
tin sites are occupied by five hlIotdies, With the sixth sIt*
available for the bWAdl of aoq g a cher igcamds. ,It Is alsoI Possible to prepre mixsd-valemt P*(tlI)-P.(U) I, is of the pro-
tofu ahich ouhibit MI minsO witb &-valme ', Indleatiss the
persistence of dos saliferrempoei ceupliss Is tjese stolenp. 1

41 Wethe the cluster structure rmes In deapheer ytbki (W.(iZ)-
( Dec141) state) Is not hsom pesently. fteme amf dale Indicate

that the irew-ires dingenn Is uhrte Io tub deem p m Sewn; eve
the tompeore de .Semme of the 7e-ta wveo sunmsts

the leso of the ow b"4.~nh~ h kt rse

hietidine *We' am be sequiveca~l 4@64md an o lvher en"t
euebsasebilty. rie~e 04001~ Rd staijse sittte amd 0161r

enwrem ats maosshe plowete Im ir t e e nters is aln
three oeien laes

1. mO. wik.m l 4" .C. lnrieten *A lat.m f'j~ f
5, 5145,? 1

2. i.E. ftM~, jr.' LIf. L ft U mmIN* VI. DOOemoss. am

4. AaWO1L l Wt5 WA .V, s ml JANG .-ad s, Jr,,
~ IM3., to "Oftn.

Z'.'

fl,..
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RtMDOX RACTIONS IN AQUEOUS SYSTEMS CONTAINING
ISOW CHIATE COMPOU12S, DVW AND WADU

Kasuko Tanaka and Raita Tarnamushi,

Inorganic Chemistry Lab.,* The Institute of Physical and
Chemical Research, Wako-shi, Saitama, 351 Japan

In microbial fuel cells, the electron transfer fro
microorganisms to electrode is performed with the aid of
redox mediatorC 1). Several kinds of dyes(2) and Pc III)
chelate compounds(3) have been found to be effective medi-
ators in microbial foel cells; especially FeC!!!) chaeate
compounds worked effectively in the presence of a small
amount of thionine{4). The purpose of this study is to get
an information concerning the reduction mechanism of medi-
ators by microorganism and coupled reaction mediator
mechanisms of V.(I) chelate comounds and thionine.

Assuming that the redom: activity of microorganisms is
attributed to the Khe~llOWK couple, we studied the reductionIrates of thionine and ft(III)1 by MAN in pHf 7.0 phos-
phate buffer solutions using spectrophotametric ad polaro-
graphic methods.

The reduction rate of thionine by Mobeyed the first
order kinetics with respect to the concentration of thionine
and W. The reduction rate, of Ve(IWIMA by amW was
found to be very slow# but it was accelerated by the addi-
tion of a small aount of diaphorase. The, reduction rate

of ticnig b WJ*In 16 pt~sn ofFeft )ND andw that
Of FeatiW3VT by vab in the preSene of thionine were
determined and £iawusd with the kauolede of the above
reactios and 4lectrom trter rate obistants of oxidised
thioninim/ft I!)EJM arid tedtoe thionifle/fe (III) 3D redios
couple.

1. a. P. Use1atte. J. T6. ftitlings K. Tamaha, and -C. A. Vega.
miotechmol. Shoeing.. .4. (1903), 559.

2. Se D. Molerv H. P. bennetfty G* M6 DeLany J7. 1. Namoe#
3. 1.. Stirling# C. F' Thwotab* In PsEgarMIan.

3. K. tamaka, C,: A. Vega a IR. W40=0shi, 91"eceroew.
Uioemrgtics. in prinst.,

4. 1. s6akav C. A. Vegamait. inuhIM, 01i6.
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SYNTHESIS AND PROPERTIES OF HEXANUCLEAR Fe/Se/SR-CLUSTERS
AND THlE X-RAY STRUJCTURE OF CP~sSee0Me)d'

Henry Stradelt: Bernt Krebs and .gAWjj.W
Anorganisch-Chemisches Institut der Lniverutlt M~nster
crronsst. *6 D-4400 Munster, Federal Roptibed ad Giermany

Different procedures have been developed for the propsoatlon of
[Fee*o(SRh]'- cl stors 1-4. Here we report an analogous [F~eSeo(SR)a1 4 -
complexes (R a N' , CMaph) which can be oyitheulaed ecmo-ding to the di-
chalcogenide method 1' by using NasSes instead of Na&se
6 Fe(SR) + 6NaSea-)N.Peseo(RSa *7 RSSR + 2NaSR +3 NasSe.
From A.e deep-brown MeOH/DtdF solutions the hexanuclear anion wore

and (Et.N)sLPeSoe(SCl~aPh)sJ %6 reopoctively.
I crystallizeo In the meonick *wae raw P2t/c with 4 formula, uits

per uit ceil. In the crystal iodated CEftSeo(SMe0sl' onions (swe Figure)
are separated by EtNCIih cations. The structural characteristics ofthe
EFe#Se.)' coe wre clsely related to those ad the sulEur-containing dern-
vaestouhth epctddifrenceswe ovi.hexttrdally

dination sphere of each of the two remaining Pe atoms.
Selenide Is present in three

F*Fe different bridging modes: as
Ids-, pm -, and p4 -So. The

Ose Fe-Pa and Fe-Se distances
(mean values at A.e present
state of r ieet2.79

and respectively)
0S are significantly larger
OCthan A. corresponding oe

in A.e sulfur analogs.
The Ijl NMR spectra Of CFe.X*(SR)*]*' complexes show larger down-

field shifts for protons attached to a-carbon atoms for XC z So than for X
S , probab* Indicating higheor peramagnetism of A.e selenium compounds.

S/Sed rplacemont, "kn Ioown for ElFoasm]" and (PeXd' cores 5o
biohemca ineret biologically activ selenfnim homologs of certaln

FeIS enzyme. hove bensynthesized 4.

I . Non"e, L. SVa0~t, and L. Krebs, A!Mew. Chem., lnt. EdA Engi.
I9M, 3 01; Anpw. Chem., Suppi. 1962, *89.

2. IL Strooralt, L. Krebs and Q. Mute", "a. Chord, In prss.
3. C. Chdolodo, AL Sabat, 3.A. Ibons and RJI. Holm, "ur. Chem. IM1,

6.*'W N, A.D. Watson and N.H. M"d. 3. Am Chent. Sec. 196),

S.t ksan .Nb. In Iro-SWuE Protelns' TX. SW%. Ud4
WAS" NI YIN% 1M43 Chopler 1.

6. .C 5 o, d6iO197, ~ IS
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THE SYNTHESIS. STRUCTURE AND SPECTROSCOPIC PROPERTIES

OF A WMXD UGAND p-OX0 IRON(UI) DIVER

RaY J. Butcher. W.V. Walker. L Sinn, CAJ O'Connor. and W.M. Reiff

Chemistry Departments, Howard University, Washington. D.C.. 20059;
University of Virginia, Charlottesville. VA 22901; University of Now Orleans.
Now Orleans. 1A; Northeastern University, Boston. VA.

The synthesis. structure. magnetism and M~ssbauer spectroscopy of a
novel mixed lgand j.-ozo dirner of iron(M) will be presented. The title
complex was obtained from the reaction of iron(II) chloride. salicylal-
dehbd and 2-aminoothyliperazine and has the formula;
[le(CM.0 5 )(Cj@H1,0Ng)]gO. Both halves of the dinter are related by a crys-
tallographic 2-fold axis passing through the oxygen bridge. The coordina-
tion shell about each iron atom is completed by two oxygen donors from a
sallcylmidehyde moiety, an oxygen and two nitrogen donor from an N-2-
amlnoetbylpiperazinesaicylaidimine moiety and the js-oxygen atom Vari-
able temperature magnetic and Mbssbauer data have been obtained for
this compound and will be discussed in terms of the structure as deter-

ined by X-ray diffraction.

P4 N
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METAL-THIOLATL COMPLEXES: MODLLS FOR METAL-CYSTEINE
4: COORDINATION IN METALLOPROTEINS

Stephen A. Koohlane Michelle Millar

Department of Chemistry, State University of Ne York at
Stony Brook, Stony Brook, N.Y. USA 11794; Department of
Chemistry, New York University, New York, N.Y. USA 10003

Metal-cyateine coordination is a common ligation
mode in a wide range of metalloprotein. The synthesis
and structural characterization of thiolate complexes of
Fe, Co, No, Cu and Ni will be presented. Particular
emphasis will be given to the use of sterically hindered
thiolate ligands to control the coordination geometry at
the metal center and to the use of method i to inhibit
auto redox reactions (i.e. Mn + RS- Nn- + 1/2 RSSR).

' 4

!I
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CUMICAL PROPERTIES AD M RUACMOR8 OF
BACTZRIAL ITEIINS COMTAXIING LAM IBM CUSTERS

Gerald D. Watt

Charles F. Kettering Research Laboratory, Yellow Springs, Ohio
USA 45387

Iron Is an essential elamt In mtabolic reactions. In wry
enzymes single iron atoms function as electron transfer centers
but in the Iron-sulfur redom proteins 214, 2S, 37e. 38 and 47e, 4S
clusters act as electron transfer centers. Recently we have des-
cribed a protein isolated from the bacterim Amotobacter vielandii
which contains heme and 2000-4000 Is atom In a tightly bound core
in the center of the protein shell. The similarity of this protein1to Kemalim ferritin (an iron storage protein) he beea discussed.

The most notable difference between ferritin and the newly die-
covered protein is the presence of hem in the latter and its
ability to undergo reversible redox reactions Involving each Ie
atom in the core. Each ye3+ In the core rapidly accepts an electron
at -440 my without losing 7 2 + after reaction. The protein Is thus
able to store 2000-4000 eluol and at a later tme transfer the*
to other electron transfer reagents. e have studied the redom
properties of both the he and the core To atom along with meg-
netic properties of the core Fe atoms. The Nossbauet spectra of
the core Fe atoms have been detersined at various states of reduc-
tion and vill be discussed in terms of Fe valence state and possible e
structures present.

1. 3.1. Stiefel and G.D. Watt. Nature, 279 81 (1979)
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RESOUCE RAMN SPECTROSCOPIC STUDIES OF THE IA-OUO-UromGU
If1IUCLEAR IRON1 CENTER IN OXYNDMYTTRIN AND INI TUEC MOD3L COMPLEX,

Andrew K. Shisake, Jeffrey B. Plowsan, Joann Sanders-Loehr,
Thoas M. Loehr, Cynthia K. Schauer, and Oren P. Anderson.

Department of Chemistry & Stoebmilcal Sciences, Oregon Graduate
Center, Beaverton. OR 97006 (AMS, JRP 6 NIL); Department of
Chemistry, Portland State University, Portland, OR 97207 (JSL);, and
Department of Chemistry, Colorado State University, Fort Collins,
CO 80523 MCE & OPA).

Oxyhrnrythrin (oxyr), the respiratory protein of the marine
sipueculid, Pheecolowai 1 was Investigated by resonance
Esse spectroscopy. The preence o f a ia-oxe-bridged binucler Iron
center wee etablished by locating v (Fre-Ole) at 486r WLsGing
U-ecitotion. in N0160, thig fru=Z to 675 cm h
wagnitude of this shift toe similar to that observed for other ji-one-
bridge Weifl)-proteims, such as ribonuclaotidec reductaae [1 and

se alt~r' * 121. The eahmmeumt profile for this soda In oxIl
umimises at w360 am, suggesting that the strong absorptiom head in
this regal" has esildetable owm+ 76e(m) charg trasfer character.

The symtri Va viraton as e"observed for the firt
time In these bUleat Irm protaims, " so us Dy-enitatim. in

A 0371k, ths md Is at 757 o071 401 shifts "y -40 cvr 4 to lower
energy to -1 *st ar.

Wie have at.uoturally cbaracterised the ,a-ouo-hrIdgI FeflI!) co-
plexes with o-phinasthInmIa0phm lG 1%ib '10* M alt
crystallizs In space give" PT (3.2) with a - 13.525 As 15. 122 A.
c- 15.590 A. a - 84.44% 0 - 64."*, and ; - 65.466. 17a complex;
bee F.-C-Fe bend leths typical of oxe-bridged dimers (31, and
show & bridge wSile of 155.1*. Vibrational aw electrenic spectros-
copic studies an this oemplex have aove that It is a excellent
model for the n spectral data obtained ae the bimuacler ire pro-
talus. As with the proteis, ston rp 0c bpeoeu as bass
observed for v (Fe-0-I.) at 31 mL(300~s3') h
"aymtric vibr~ism of the Fe-O-Fe elster was reoorde both In the
ir-epectrua, where the abeorptism is stromg, mad In the Urn spun-
true, Where the 1000010g Is weeA, hut with meerl7 @Oincidst values
of 527 W-L (ygs emX to 2*1*). Thus, the 33 behavior of the 0-ano-
bridged bimucleer tree proteis oe aaproritely modeled by the
bialear irue swileoneataining a single oIn-rig.

(11 IN. S6inr T.. Lombirt & . Sadere-Leehr jjfl~ EL.
ft 490).1 .

121 S.M. Prelet, L.L. Duff, D.V. Shrwert & I.M. Elats, Arab. jg
&bMN "ma. ja "t(1900).

TrAIM,-!I-t.'L1,, SI.A. pos, J.A. Pseat, N.J. Sehm-
3314 (9111)
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SULFIDE DERIVATIVES OF THE BINUCLEAR IRON SITE OF HENERYTIIN1
AT BOTH MET AND SEMI44ET OXIDATION LEVELS. EVIDENCE FOR

REPLACEMENT OF THE V-OXO BRIDGE BY SULFIDE

Gudrun S. Lukatt Donald M. Kurtz -1Jr.,j Andrew K. Shieake,f Thomas
LoiIr.9 anjoann Sanders-Loehr

t~owa State University, Ames, Iowa, USA 5g011, §Oregon Graduate
Center. Beaverton, Oregon. USA 97006 and Portland State University,
Portland, Oregon, USA 97207.

Preparation and characterization of sulfide derivatives of the
non-hem iron, oxygen-carrying protein, hemerythrin (Hr') at both met
acid semi-met. oxidation levels are reported. A combination of
Mossbauc.', EPR, UV-vis, resonance Raean and analytical data are
consistent with roplacnt of the w-oxo bridge between the irons
with a single sulfide.'*' Mstsulftde~r can be prepared only via
oxidation of soi-matsulfidelir. Under anaerobic conditions
metsulfideN' is stablis for at least several hours at reom t~erature
and much longer at 40C. Under anaerobic conditions motsualfldeo
slowly decomposes to the smi-met. oxidation level. That tis
decoposition Is initiated by attack of OW at Iran Is suggested by
experiments in which a lare excess of N -causes converstan ofI .mtsulfideWr to seini-umtaidelir as judged 1W UV-vts and Nm
spectroscopy. Under aerobic conditions the product of intswltideNm'
decomposition is metHr and no EPR spectrum ts observed tot" this
transformation. Unlike met and semi-matlir, the SWullldu"rs do not
form anion adducts. This result can be retiamlis em the heels of
steric and electronic changes at the, Iron site upon ropecet of
a voxo by a -sulde bride. Our reslts suppinrt tbeiioetlVat
a -oxo bridge persists at the irom sit* of seml-etllr In t0e absmoe

Of sulfide bit that it. is mre labile is~ theo sgm-mt fern Ow meet
demonstraes that a stable iron-sulfur contor coo ast #a a ~ost
without thiolte ligation t6 Irmnt Ad raises, the puuI6bili1y t
such Center naturally occur in as yt udsur c~ls

1. 0. N. Kurtz , Jr'., J. T. Sage N. fodri ch, P. 6. k0brwinor and 6.
S. Lukat, J. Bid1. Chaem. 1163., tIlls.

*2. 6. S, Lukst, . 111.O 4.*U Jr., endic 1

I- -MW
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X-m¥Y SrMtUC E Or C1s-o5CHLOMO IZ3(GLYCTL LI NC~ UUWL gNEVR?

PLATIMIU(U}.AMnMM ACrVTZY C154 Im0(u1) WITH PIPTIU

ESTEMS AND CIS-PALLADIWO(IU) WZTHd-MSoACxD CHLoID COMELXES.

NAIL CASTILLO and LIAD RAMDIRZ

Depertmento ds Quimica norn.ae y General.
Farcultad do Quimica. Univeraida4 de Sevilla.Spain.

Zntroduction
In recent years thee has been considerable interest in Pt(II) nd
Pd(II) complexes that show antitumor activity (1,2) but there re
few pepes an antitumr activty of the ft-peptide complexes(3).
We now repor our stdes of the antitumor activity of the follo-
wing copou Wsh.

CIS-PdCl2 (4lYOCl)2 (I) ,CIS-PtCl2 (gjy-leuoi)2 (Ui) and

CIS-P4Ot 2 (gly-IluIm)2 ( III)

an Ehrlich melt. and Leukmia L-1210.

Experimental
The complexes were prepared in our chemistry laboratories (4,5)andthey wer characterised by chemical anamysis,.olecular weight deter-mination and i.r. mid 1H-rar spectroscopy.

"Wr report here on the crystalline structure of the (11) complex,

derived from a X-ray single crystal structure analysis.
: Antituor activity

We first deteran d the level of the complexee which would be to-
lersted by the aie. (LD doo) and then whether below these 1.-
velathey would inhibit Me growth of tanmplantble tumors in
these animals. The tests were with Uulich ascites and Leukammia
L-1210.
The results hed that the activity or (ri complex is le tam
(Xx) and (111) eoeplemes.
The structural features of thes oomplais will be discueed and
Correlated to their antitumor activity.

leferences

I- 3JSseabe*r%,.s~ssts2P~OU

R.vmpe andE~~~ebghIr 1 g2l 26
" ~ ~ ~ ~ ~ 4 N.Qm* lo. 'Noeo ." .e .Q4. (0ttWm)
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CHEMISTRY OP MODEL NUCLSOBASE COMPLEXE OF CISPLATIN

Rut Beyerle-PfnUr, Benb~ 4iperri, Gabriele Raudasohi,
Helmut Sch~$1lhorn, andUThewiV

Anorgaxiisch-Chemisches Institut, Technische Universit~t
Milnchen, 8046 Garching, and
Sektion fUr Rdntgen- und Blektronenbeugung, Universitkt
Ulm, 7900 Ulm, P.R.G.

The paper will focus on structural, spectroscopic,
and reactivity aspects of three groups of compounds of
cis-(IIH ).Pt(II), and their possible relevance to the
mode of agtion of platinum antitumor agents.

(1) Ni Binding to 6-Oxopurines.

Complexes of cis-( E)Pt(II) with 7,9-dimethylgua-
nine and 7#9-di by Opoxanthine with Pt coordina-
tion through Ni have been prepared and the basicity
of 06 baa been assessed by use of potentionetric PH
titration and reaction with additional cis-Pt(II)
and heterometals.

4 (2) Reaction Products from the Treatment of Nucleobase
Complexes with Cyanide.

$ The study of the solution behavior of model mioleo-
base (B) complexes of the type ois-(1113 ) PtB B in
the presence of excess CN- may provide 3;j ejx1?lna_
tion for the inability to completely remove Cispla-
tin from INA by Cl-treatmen't.Reaction products ob-
tained from solutions containing nuoleobase com-
plexes and ON- have been isolated and chiaracterized.

(3) Diplatinum(III) Complexes of I-Methyluraoil.
A series of din uolmw Pt(flI) complexes (X(iN) Pt
(i-Ma)t(W ~1.r oontaing bridging ri
11610" In aland head-head arrangement and

a vaiety of different altal 1ig a ad , have
been prefteeAL structurally ohazsmttriued, and
studiod in so iii

?V ~?' 1
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INTERACTION OF PLATINUM(II) COMPOUNDS WITH DNA AND DXA-FRAGDinfS

Jan Reedijk, Anne Marie J. Fichtinger-Scheyan ,
Jeroen H.J. den Hartog and Johaniis L. van der Veer

Department of Chemistry, State University Leiden, Gorlaeus
Laboratories, P.O. Box 9502, 2300 RA Leiden, the Netherlands

Cis-dianuinedichloroplatinu(II) and several analogues are in
frequent use as cytostatic compounds. Reaction of such compounds
with DMA is believed to be the main cause of the cytostatic proper-
ties1 at the cellular level. Binding of the platinum compounds (or
their hydrolysis products) is known to take place mainly at the
guanine-N7 atoms of the DNA. Because the active Pt compounds have
two potential binding sites, the reaction with DMA occurs
potentially into two steps. Recent work has made clear that also the
second step is likely to be a binding to a (second) gusaine-rT atom
on the same DNA strand2 .

Biochemical evidence is available that chelation of the SAJ-Pt
compounds to adjacent guanine peirs in DU is frequently Occurring,
although binding to fragments with an intermediate base camot be
excluded 3 . Our present research is directed toward the study of the
distortion in the DNA, after reaction with S)A-Pt compomad, and the
influence of neighbouring bases on the structure of the DU adduct,
with special attention to changes in the H-bonding pattern.tWhen salmon sperm DNA is treated with Lji-Ft compoundu and
afterwards analyzed using enzymatic digestion, VW mmd M, we bae
found that the major product is a eb.lte of struastur gjk-Pt(VGpG)

fin which two guanine 57 atom from meiobourig bes are binding to
a R~is-Pt group. Minor products afte found to be 9it-P(AVG) sad pro-
ducts containing tri nuleotides.

Binding of gi-Pt to trinucleotidss Op (XAC,A) indicates
that in all eases chelation occurs throu the NT wasine atom. In
the case of pOpOp, howeer, qa-1t coordinates mainly to two
adjacent guanines. These results suggest that chelation through both
neighbouring guaniaes, and throue gasasmes seperated by a third
base can indeed occur. When a Oei*bouring guanie is available,
however, this chelation is more freu l ocuwrinec.

* ~~Binding of ZIA-ft(UtA0Cl~ to a de auceotde M MMV8~~
results in a similar eUte with bindift Wovo the gsie3 Pt-
binding, results in co"Wlte ftroatiop Of a Obv e heli (as in the
Case when the free 66semlooties are aid togteter)', wih a
decreased melting temperature ad a sigairiclat distortion in the
eentral par of the duplex, as reveled by proton MS studies in D1O

ad X20.

1. 8.J. Lipwerd, Sciene, 3~(M93), 1075-1082 ad refereces,
cited.

2. A.T.M. Ibreelis and 3. RedijA. Real. 2rev. Win. Pys-...

3. J. Broawar, F. vam 4e Ptte. A.3.Z. riebtl r-ScheTima sad
.. a, re. Mkt1. had. So. (IN). j(1981), TOo. ,

• , , .: *, } * : . ..imm.4 m
Z:,', L -



aa(1zz) AN th(UZX) PXRCHLA UCWU2M 0IP RINEAM
UURZIZDXZI BASIS

Oet f'acL aa nd Aeod Gatfuxl
Univtrsity College of Sienoe, Deparmnt of Chemstry,
OmaALsa University, iy4erebed-SO0 007 1ZbDA

Interaction of X(CIO) Ewher. K aM IMI) or
, (ZZX)2with purisn end p#daLdn basee in aqueous or
s mu methenolic solution resulted in the fomation of
. neu!at or cationic o o xlsm. Conductivity data ind.i-
oat. that the" complemes are 10s or la2 electrolytes
emept edenine compleme of RuC1ZI) or Rh(ZZ) ma thy-
uina complex of Rh(ZXZ) which are non-slectrlyte.
Time complexes are chazacterizsed by elmental amalysis,
i, tr and electronic spectra.

hIf presence of unitate coordinated perchlerates9 in the adnine ccinemes and AhI ) thymine comli.ex is
e-hMbted by a triply elpit- 3 and nta4 ,us. In the
as"i of quanta, hypoethne oytoe tai and thty'

S.mine Coumplemes, tft presenoe of excusively Ionic pe-
chiorates is Indicated by a single peak fo4t a4 4
mode of perchlo a a re the = ,Z; vibre-
tions of this q9,= 1 .. t of the CapimS "Mbit
the presano of both Ionic and coordinated perchlorates.
The eitusme specftso ata exhA t the ". tramton
and the UM bands that Wre 10 44 guwient with the
tentative gmtry propound for OWe oulexeso ft it
and the gM apocte of the calme 14ate that the
sof t Plat&WM 9=mP metaL iows PrOOewUilly Mendila"
to the puize base th a"d thw.144n s

thzthco"0 Z a * theO cc1U I the Um
is In soccitance ith O 1Os 4ts~ *'nIb~id&

1. 335thae ad &A.3.Aderbll.
j. ChM me* 19.1# 3091

2. A..tls em w. , .Ainse.

* is. ii~_ 1__ +_, 40 1938.

-4 ,-

4 4-
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PLAMIUUK MMP WAL OWM 0 OfI~aH AM
GUAMNZ

ig~z 5 .Men. Aneesa MeherOd. MM~ Ali 6 iarali N~brn
Ulniversity College of Sciences Deparment of Ch5irnt~yD
Osmania University. Hyderaba-=0 007 ZLT.

interaction of MI 01 MUZ21). Ub(MZ) ad Xr(iiii
dichlorotzks~dsmethyis 2  -s*

amune~atenaa( LIZ) chloride with guanine (2-W6 A41
purina) and hpxanthine (6-M0 V=Urin) gina -dlff&We

colexes amnding on the pit of the Solution a. well as
the starting material.

zn byoutbn omple2.ss of An(Zx) and w(zI).
teligand sets as a monodentate ligande the site pf

metal binding being bN7 of the LiamSaso2.e rings whtereas
in RuCdI) and Sh(MZ) Complemsme it afts a -a bridging
bidantate ligand Coordinating thrV*O X,3 andsp

in acidic -Ad.~ gu mle 0. atetd at and~
the $ite of Metal EnpsI)*aaz) 4b(In ii4 ts I)]9 binding~ wIsreas in basic m~ and tba. an-

fA-in a bitastte chalet** vd @~rito
Guanine fail* to react wihO

tx4X to,-motbine that Itro
/ ru tem "M) or oblOMPent"min zuirii(

rePasing. =6 Op"ia or g4ouds im to * Go="
nation sphere WA 06WM U*0O

*SSWt 09te-~eol at the 'psto ob
attaled, to tVA119U16 MU
gigainge have, been subseSn4ste by elaetalMkV"
conD&ctwity d*ata i:. vow WAn h410090"d4 ase



MODL COMPLIU Of PALLADIUM(I AMD PLLIM11N)Vr 3 11 .DOUMML- I-
(4'.S-DlwrHYL~w-P3Mn1L PIDAZS AN POIUTI A~M4UIM DRUS

?Niasat aba and Durwiee Mukhsrjm
Departumnt of Chenistry. Calcutta UaWwr~t. CebUta 70MIn iae.

The promalog anti-tamur activity sum* smmr CIo-platinum(II) saw.
plexes baa been the zmajr factor in etiulatimS viable reesarob In the
4.ufgn of "viodeL cowlemW which ould =into the interaction of mtal
ions with DNA. As a pat of our progeinow'. this oamnction report@
the synthejsan tuGpeotraoopicl Obaracterleation, of twelve "w P401)
and Pt(t11) ouylees with the tubitlgands (L).

AIR eium doqlm *et Ia filafti NV e W. LeeoM. pool re
honda ~ ~ a Opm in MqamO&SL ~*3 i m earn im4 to

band hi u,#S4U;V L W IMF w

me-ar im INS totS U -0 b a tb m r *

be lublL 3." lut uIg. dit m 1.A.. 1tY
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OChI A!ION 01 M3 ADU== WU 0IS-DICNLCROBIS-
(DZU3!IflBULIE)PMMI() IN MO

1. 1. Volohaunskoys, 1. N. Naidanevich, Ta. 1. hidarft
The L. V. Pisarshevsky Institute of Physical.Oenar
of the Urainian, MI Acaem of Soinet Prset
Nauki, 31, 2520218 Kiev (IMR)

Me. reactions of aaa (Ad) with I attm ams-

nor platinta compexs wt aclelo alondtheir mo-
nomerio fragments.

!he ;g~emtion of Ad with @Is-tl(Ogi
MSO Us . by upetropametwio and conducomet-

rIo technique.. -vDY spectra adcondutivitr for the go-
* luticus weie measured at constant meta anc asn

1igmA concentrations.* Spectral bands Induced ba.
Jr- ~ ~ ~ ~ £ Xv-Iitosfo d by d - d transitions for

the metal were analysed.
fhe dependence of the optical density of solution

on a liaond-metal ratio Indicates to the unteraction
of components to give 209 1:1, 1:2, 1:3 and 1:4 stable
Pt-As topwo hiftUW01 of 23 91 ft-Ad loleadsti~ toaSM oaxima for Ad to a ls
wave rq~ion by 900 an . With Inoxveain the umber of/ 0a~~e Ad moleoulee, a log swv shift value de

resea.ftrthe IsI auid I3 t9'aftexs, It Is Ma
and for 10 d % 1  4,soogl oul: 100z on.en

PS~i estituntod by Ad"1= = a 6phtiioefet IS
obsevedfor 4. d - 4 bumd of the oe0 s atom.

rh eation betWee .iswM.1 0p ad Ad at
Pt-Ad rati. below III Irsed VVOGOut III= *uwIn thecontwmtivity.4-4 at Alwhradto f£ the comdutiLVi-

ty~uely nue~ee Xisholdbe acted that the
iareas .40ve0461 6, IPt-Z" kimb thamn an

pAe with h10waso"Attesawers,
telow iattfeod oondutivities observed Lu the

foration of 2:11 It-Ad -oeMMIA ante -to the abimeme
of tras-:labiaLse etfet oIf-Wo and Ad on the ohiori-
me low. In a binualew omplex .A-adeae-bls(ols-41- -
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NECHANISM OF ACTION OF PLATIIJN(IV) ANTITIOR AGEIlTS

J. F. Vollano, E. E. Blatter, R. E. Srandon
and J. C. Dabrowi ak

Department of Chemistry, Syracuse University,

Syracuse, New York 13210

The platinum(IV) complex cis-trans-cis
PnIV)((CH3)2CHNH2)2t(OH) 2C1. I"T Tscurrently
undergoing c inical trials in the United States as a potential
second generation analogue of cis dichlorodiamine platinum(II),
COOP, 2. Mechanistic studies onT have indicated that the com-
pound is capable of cleaving DNA.1  We have found that reaction
of 2 with excess H202 to produce the anmonia analogue of I
yields a pale yellow crystalline solid, 3, containing a hydrogen
peroxide moiety (ir, 860 cm" , 0-0 str). Spin trapping ex-
periments with PBN in water revealed that thermal decomposition of
3 results in the production of hydroxyl radical (9, 2.005; A(H),
3.66; A(), 1S.9G) and a bright yellow solid, 4. Subsequent
analysis identified 4 Ps cis-trans-cis Pt(IV)(Ne312-

,)212 (1r: 320 -, t -1 Pt-Cl str.
Pt-195 m': , 885 ppm; 3MP't-1lpN, 194 Hz). Incubation of
Pq2-DRA (37'C; Drug/DNA, 4; 20 00 TR[S-N03; pH, 8.0) with
1, 3 and 4 followed by agarose gel electrophorests and
ethidito bromide staining showed that of the three compounds only
3 can cleave DNA. Unaltered electrophoretic mobilities of Form I,
covalently closed circular, Form 11, open circular, and Form 1I,
linear PN2-DNA in the gel matrix further suggests that none of the
compomds bind to DNA. X-Ray crystallographic analysis of 3 to
determine the disposition of the peroxide moiety, ultimately
revealed a hydrogen peroxide molecule synmetrically bridqed, via
hydrogen bonding, between two cts-trans-cis Pt(IV)-
(NH3)2(0) 2C12 units in the cr-raTT&TtT c-. The above obser-
vations strongly suggest that neither DM cleavage nor ONA binding
(without reduction to Pt(II)) have important roles tn the
mechanism of action of the platino(V) based antitumr agents.

1. S. Mong, P. C. Eubanks, A. W. Prestyko and S. T. Crooke,
Biochemistry, 1982, 21, 3174.

/I ,
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REACTIONS OF FUNCTIONAL MAIN GROUP ELEMENT

AND ORGANIC COMPOUNDS WITH TRINETAL CLUSTERS

Heinrich Vahrenkanp

Institut f(Ir Anorganische und Anaiytische Chemie, Universitilt

Freiburg, Aibertstr. 21, 0 - 7800 Freiburg, Germany

Three possible entries to the chemistry of now Ms cluster deriva-

tives will be dealt with:

1. Capping.

The preferred formation o 'f M3(CO)9(Pa3-L) systems allows to pre-

dict many RuCoa(CO)gL compounds with four-electron ligands L to

be generated from RuCOa(CO)ii and appropriate precursors of RN,

RP, RAs, C2 , C4., and CM units. Likewise, starting from RUa(CO)13,1
six-electron ligands L have to be Introduced to form Ru3(CO),L,

which has been attempted with CE=C, C311, and CVP containing

precursors.

2. Reactions of anionic clusters.

By our cluster construction procedures we have obtained several

hydrido metal clusters. We have started to Investigate the reac-

tions of these or their anions with cationic main group element

compounds or molecular main group element halides. First results

will be reported.

3. Substitution with functional ligands.

It Is easy to Introduce functional AsMeaX ligends with As-N,

As-0, and As*IILa units into trimetal clusters. The reactive

substitution derivatives con be converted to polycyclic and cage

compounds built from metal and arsenic units.

592
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STRUCTURAL NOMENCIATUIRE FOR COORDINATION COMPOUDS

T. E. Sloan and D. H. Busch

Chemical Abstracts Service, P.O. Box 3012, Columbus, Ohio 43210
and The Ohio State University, Department of Chemistry, 140 Nest
Eighteenth Avenue, Columbus, Ohio 43210.

A topologically exact notation for coordination compounds that
f contain ambidentate and flexidentate ligands was proposed in 1978.1

This notation introduced the K (kappa) ligating atom indicator and
illustrated its use for complex ligands in mononuclear coordination
compounds. The K notation is extended to polynuclear noncluster com-
plexes, and principles for numbering central metal atons in poly-
nuclear noncluster complexes are presented. Examples are provided
to illustrate the use of central atom numbering with the K coordina-
tion indicator and with bridging ligands, and to designate the struc-
ture of unsymmetrical polynuclear complexes. A superscript multi-
plier is used with the K, e.g=. 2C, to provide an economical but

V exact structural coordination name. The bridged metal atoms are in-
dicated by m:n, or m:n:p.

Example:2

40 HI ,r F

Z' \ -CCH-I'~

0 0 CF1

CC -
MetCa oy -1K C 2 \f 2 CCbsi-(, -iehlta

1= Sloan, T. H= and husoh, V. H. Iio=g im.=, 1978, 17, 2043.

2. Devllers, J,.; do Nostauzo, D. ; *-d Poilblac,. A4ea.
c.. nu= U. myl., 1981, 2 , 287.

I

59_CC3

.AC C I
0 0 CH

u-12-i~rilormtyl-,2ehnoll A'acl-



NEIW CLUSTERS OF Ni ADC. WITH~ PNO5pt"~I CAV

Die er en~(C fam azefl s ol ' 
Hns liachenel

and FriedheiC Rog901

nstitute for Iorganlic Che1ittyl 
University of Karlru~he,

D-750O) Karlsruhe, FRO

t~i12  eS~ S w th hP(19~ )2 and PPh3  to for m 
onl u nkn~fow n

Co mfpo uJnd . After additio nl of C H 3 COC'1 . mi t C f l owing co p osi to n%

wereS obtied, Wh~ich are clusters of the fo11OU3fl9

oYSwith 120 va~lCelectrons 
the noble g~ rule,

A '~~ ~~ o beyl5 1 6 va e~ electron s The X-ray crystal t ut u ret

4demonstrates 
that both comupounds contain 

a a8 sClUstsr

s observed to be 
disWS'c1 whereas 

I showSprhFt1

beaiour. Therefore 
I can be regar~ded 

8s a mixed valanced

c l e r c m p s e o f 4 N i l + nd 4 I i . u n d e r r d u c i n g C o n d i t i o n s

ut e c o m p o seld n 2 c n r e p l a c e d b y C . T h e o x i d a t i o n O t f

with Br2 leads to 
[213 ' A Stcn~~rQ l~ ~ a

prepared by reaction of I withlBr 2.edst

The eacionof oClI2  2 PPh3 5 and PhP(SiN,2 laet

The reaction) Of h,)A (). this co"poufld containSs CoA-

clu te ( 3Psrt if) ' to~3) TdrY~ l e~ end can be oxidiz d to

(31+ end w fith CH4CC 
esc tt3 C lPI

394

01,1



a60-3

SYTWISU, NULTIJLZAA n6 5115, AND ShhhIOCBhUNICAL
CONSQUhCS OW CHRILAThD, IRIDGING PUSPRINO-PUOSPIDO LIGAJDS

Devon V. Meek, Robert Gla"e, Dennis J. bunts, lobert 0. Vaid,
Judith C. llucci, and Loren Chet

Department of Chemistry, ?be Ohio State University, Columbus, Ohio,
USA 43210

Tertiary-secondary dipboaphine ligands of the type RaIC1ItCM,-
CHgP(Ph)H provide rational and controlled routes to phosphido-
bridged bimetallic complexes. The IN, "P{f'U) and NMt('i) 10R
date on a erie of phophido-bidped diplatim(II) and dipaa-
dium(lI) complexes and the crystal and molecular structures of tw-o

phosphido-bridged platinum(II) diners will be reported. The con-
poundd.2-[PtCl{PhP(CE,),P(C.sl)aJl, was synthesized from FtClt-
|{ (R)!dUCC t(C6HK,)t } in THP and crystallized from dichloro-
methane ethanol as chiral crystals belonging to the orthorbombic
space group Dj-F122,2. The structure w refined to an R index on
F of 0.027 for 4667 observed reflections (Fot -% 3[a(Fok)J and 368
variables. By use of the RiJvoet method, the data crystal was found
to have the j., )-beolute configuration. The tvo nonbonded plat-
inm atom (PFC* t - 3.54W) A) are bridged by two phosphido
groups, the tetra-atolc P1-uyPi- JP core L bent Idihedral angle -
19.1(2)01, and the two phenyl groups are a(. The structure of the
corresponding maso complex we refined to- fI index on P of 0.026

' for 4385 ob-ervreflT ctioe (Fes a 3,IjF@2))) and 227 variables.
In the mg -dplatinum complex, tw nonbonded platinum atom

*(Pto.oft - 3.5771(2) A] are bridged by two phosphido groups, the
zegra-atomic core is planar, and the two phenyl groups are tmns.
In a comperison of phowphldo-bridged Pt(II) and Fd(II) dime-r-if-
faring in core geometry, the 1P chemical ahift of the phoSphido
P-atom i shifted -22 to -41 ppm in the planar diasteroomervis-a-

n the corresponding bent-core isomers. The magnitudes of e
MTTAI) and 10IFt(tU) IOU coupling constants (e.g., IJ -. .,

iJpft-. tJ ,-ft: IM appear to be .enaitive'io Ih
plan'-/bent-core o.- o LLry. Comparisons of the "?rei) data
betw*m analogous ft(II) and Pd(II) complexes, as well as with the
planar Ptg(V-PPbh) t core In other complexes, will be presolated

In an attempt to prepare a different type of pbolpide-brided
bimetallic complex, treatment of cobaltacene, Co(Cp)a, with two
equivalents of secondary phoephinas (&.. Phan, StaM, TMePI
(CHA)U oft mea) leads to the dicoblt complexes CVCo(w-FR)s-
CoeV, which contain Co-Co bonds. Analogously, one equivalent of the
di4m1seodary phoplisfes 1IEF(Ola) FPW (a a 2,3) produce similar di-
cobalt complexes in which the briiing pheephido group are linked
Jd& the (Clg) chain. Sulfur dioxide breaks Che O.-C. bond to both
types of c;mpexes (WA." CPCQo( -s)t Co and CPCG(V mIh(Cla)%F1k-V)-
Cop), whoreas OF% solutions and olectroebemical studies show dif-
feet bebavior between the two types of Jpoephldo liande. Proton
and I-31 M6 *tioe will be corrlated with i-ty stueCwal tesulta
on the dicowet toqi~mmee.

•~ : '3... .. *" "....
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COPPER COMPLEXES WITH PENTA-ATOMIC HETEROCYCLIC LIGANDS
CONTAINING NITROGEN,OXYGEN AND SULPHUR.

Carla Cauletti,Claudio Furlani and Luisa Sestili

Dipartimento di Chimica, Universit& "La Sapienza" di

Roma, Italia.

Ligands of general formula:

H -C 0
-~

X NH X-NH, S
YN, , N s

are of great interest in the chemistry of coordination
compounds.In fact in the complexes these ligande may act
or as neutral molecules or as anions, having lost an hy_
drogen. Furthermore they possess in both formes more than
one donor atoms,having therefore the possibility of being
mono- or polydentate in the complexes.In the latter case
then they may give rise or to a chelate structure, each
ligand molecule being coordinated to only one metal atom,
or to a polynuclear structure, in which the ligand is
bridging between two metal ions.

f With the aim of performing an extended investigation
14on the coordinating properties of several transition met

ale towards these liganda, we started with the prepara..

tion and characterisation of copper complexes.
The compounds were synthesized in non-aqueous media

and were not soluble In the most common organic solvent.
They were characterized by means of elemental analysis,
solid state UV-via. and IR *epotroscopy,magnetic measuz
ements and, In case of the compound with X - Y a 8, alIo

* gas0-phase iW photoelectran spectrooeopy.The results ob
talned indicated that in all the complexes copper is pie
sent as Cu(I), with ep hybridisation giving rise to o16.
orio unite. For the 11gands with X a Y a S and X u UK,
Y o 8 this unit is represmted by the formula Cfag ( L" )
(A -,p-toluensulphnate anion). where the anion L actidh
bldentate whilst the neutral Molecule L1 ats as nonoden
tate. The liand with X a 5, Y a IM hytolyse ,upon coOl:
dinetiOn giving rime to the comlex containing the anion
of the 1ga hX S tiY I 5, 0 = o. The resultmra oamssoum
has fortas ICuaLA, in which the 11m0 exhiats only
in the aniono bientate form.

i ,'
': '+ -+.++ ++,+ .1 , l
P ' } 1 " I , 

. .  
" 1-'4
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STRUCTURAL STUDIO 0 DX)WC(U-IfOLA7O)OX0WUOB!U(V) CONPL

Joanne N. Ball, P. Nichml Boorman and John F. rAchwdson

University of Calgary, Calgary, Alberta, C&anaa T25 ink.

There ban been ostensive rcent interest in the ch--stvy of
netal thiolate colezes, as a result of the recognition of the I*-
portance of these species In biological system. We have been in-
teareted in the structures of u-tblcalto tungsten o ~lee and the
perturbations to theme structures, aAd probably to their reactivi-
ties, caused by terminal ozo 31,ad

We nm report the prepzartion and cryetallo apbic strctues
of tAe compounds [PPHCl20W(P-Cl)(1A-6ft)1 V0C 2 ], (.), and [ ,h4A]
Cl2oW(U-CX)(U-S(p-t3Y3l)) WOCl 2], (2).

These structures will be compared In detail Vith, (Ph.p)[Cl 2 W0
(P-Ci)(U-840)2 VOC12 '1 (3) sA (sc13t2 )Oxo (p-Cl)(af-S )2 IbO
(s2 Ct 2')1 2 , (4). Zn geral the structures are found to have a
reatly distorted confacial bloc fhedral arrangemt. lbe pesem~e

of very lone N-Clbr bonds ( 2-.2A) relative to W-Clt bonds (' 2.3YA),
however, ellO for an alter ative description of the structures,
namly that the complexes consist of two distorted square Wppmidal
species sharing an edge with the ji-Cl Ion loosely eoorinato4 to
both W atoms.

wo types of geonsr are found at the p-01 stom, a and a4.

R R

C,4
a

A discussion of the pref MOe for the ds configuration, whlch vould
not be eupc sted to be al stable as ase 40 form, on stenio gounds,

1 vill be resente4,
1. V.D. Patel, P.A. Dorman, E A. Kerr, met K.. Naihen, lnorg.

Chm., 1982, S, 1383.
2. 0. uasay. J,. 41m k , J. . Older, K. iasnowuhi and W.3.

Neton, J. Luee-sm" Wt., 19n7, . 101.

WI
e"*
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MOLECULAR STRUCTURE AND CHEMICAL REACTIVITY OF
RUTHENIUM COMPLEXES

Andreas Ludi

Institut f~r Anorganische Chemia, Universitit Bern,
CH-3000 Bern 9, Switzerland.

The results of a comprehensive study of the self ex-
change reaction

2+3+ k 3+ 2+*Ru(2o) 6  + RuMH20) _.*Ru(,H2o) + Ru(, 2 0) 6
are presented and discussed in terms of the Marcus ap-
proach. The investigation of this unique low-spin d6 -d5
couple among transition metal aqua ions comprises the de-
termination of the crystal and molecular structures for
both aqua salts, the normal coordinate analysis of the
infrared and Raman spectra of the hydrated ions, and the
measurement of the water exchange kinetics based on 170-
EKE date. 170- and 9 91u-MNR spectroscopy is employed to
directly determine the self echange rate: k-44 W1#"1.
The structural and kinetic data of the aqua ion are com-
pared to the analogous properties of the ruthenium as-
mine complexes.

2+
Solid salts of Ru(H20)G are 4emonstrated to be very

versatile reagents in synthetic coordination chemistry
affording facile and efficient preparative routes to a
wide variety of classical complexes as well as organo-
ruthenium compounds.

k-°
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SLINCTDOCIIUMTX AND ODPONAA1 ADIL

BL Narayenan. P.M. Ziselinan. C. Amsatere. and LXK Kochi

Department of Chemistry,. Idiana Univest. EOftington. IN 47405

The use of transient electrochemical sokhnlques as a tool for the
study of organometallic and catalytic reactions will be presented. The
Ugand substitution kinetics of a series of oarbonylooaanaas. cation radi-
als MeCpMn(CO)gL with LaS- and 4-substituted pyrlmte ligaads are
measured for a variety of phosphine nueleephiles N of dfffring steric and

electronic properties. The unified free eneay relokeonp is shown forI electronic effects are evaluated by the sold-base isechtso constants of
the pyridine figanda and the phespbIne nuclsephites. The range of

niques is based o the m.,,1eleerota.~ of the neutral Precursor
MeCp~n(CO)gL in the presence of add phoqphin aweleopble. Th
anolysis of the, eieto ehoio kinses for this mosaim by Feldbergs
method for the computer skloaihn of the cyclic veftemosgrams adby
Saveant's admni levaluation othCVpeek urvkisdcibdI
detail. Quantitative ebeotovclal =@the& can also be applied to the
reductiona of oarbounyItals to I otu$metLds and hydrideunetal internedk-

ItO at"sand fknaf to- -hobo t
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ORGANIC REACTIONS OF TRISBIPYRIOYLTITANIU1(O)

Alberto Plmini and Anne W. Giuliani

C.N.R., I.T.S°J., Area della Rioere di Rome, Casella

Postal* 10, 00016 Nonterotondo Stasione, Rome, Italy

Ti(bpy) (bpynQ-o) o a vell-known compound. first
made by Hirsog after the reoction s
2 Li2bpy + TIC14 + bpy - Ti(bpy), + 4 LiCl

It is a diamagnetic, very oir-oensitive, thermally
stable, blue, crystalline solid, to which a monomeric
octahedral (D 3 ) molecular structure can be assigned.

We have found (M, IH NMR) that Ti(bpy) in solution
mantains the saome molecular structure as In the solid
and it is stable in wall deereated dry solvents.

Altbough potentially capable of a very interesting
chemistry, as the metal is in a low oxidation state

A (formally zero), It has not been studied so for. tn the
course of a researob proj eet on the use of ooor4ination

compounds for orgonic sytbese, we have recently to-
cussed our attention on the rections of Ti(bpy)3 with
suitable elostephilesa some preliminary results are

t summarised here (reaction products with bennophenone
(1, * CO) and totrecyonoethylone (2, TCNS):2
(1) Ti(bpy) * 4 *_CO .o Tibpy(* CO)4  + 2 bpy
9vidence hai been obtained that the bonsophenone in
the final product has ben reduced to pinacol.

(2) Ti(bpy) + TCNl -- ?i(bpy) 2TCN . bpy
V. The rostio prodosct en be frathet transformed by tre-

atment with an ozidsing proton *ource (Oit/8tO or

(CHNIM0), to the Ionic &poeio* Tt(apy)l ac /1ea h.1 j.
The anion Cl NHj b x been fully characterised (Of and
"UC N, IN and me spetrum of the conjugated neutral

* eeid CI 97"S), end it %aS been identified as the 1,1,-
I,4 *, , 5-hneuaeyenno- )-onsino-pontadienido #

feaetien predtets of ohier eloetropbiles with Tibpy3
or with the aalo* TI(phe) (Phefuu-phemantroline)
will be present"d d 41"400d.

"S
n a-NI
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A PULSE-RADIOLYSIS STUDY OF TRANS-DIASIA-,

TRAS-AOUAMYDOAO- AND TRANS-DIHYDROXO-

(1,4,S,11-TETRAAZACYCLOTETRAOCAME)CRONIUN(III).

Gwyneth N. Nord and Ole Nensted

Department I, Inorganic Chemistry, H.C.Orsted Institute,

University of Copenhagen, OK-2100 Copenhagen 0, Denmark;

Palle Pagsberg, Anne Nielsen and Eva Floryan-Lovborg,
Chemistry Department, Rise National Laboratory,
OK-4000 Roskilde, Denmark.

Reaction of hydroxyl radicals with the title
complexes leads to the stepwise formation of Inter-
mediates in which the metal center Is oxidized. The
reactant complexes are finally regenerated so that
the overall process is the catalysis by the Cr(III)
complexes of the disproportionation of oxygen species
which are partly derived from coordinated water.
Rate constants for the Individual steps will be In-

Ccluded In a description of the overall mechanism.

1_0*
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GAS PEASE OZZAfOE OF TRANSITIONE MZTAL CARBOXYL ANIONS

Kelley Lane, Larry Sallans, Robert R. Squires

Purdue University, West Lafayette, Indiana, USA 47907

The gas phase reactions between several transition metal carbonyl
anions M(0O)n (NEFe, Cr, Not Co. Mn; n4P, 5) ad dioxygen have been
Inves tigated in a flowing afterglow apparatus at 30M. Extensive
oxidation of the metal occure with accompanying decarbonylation to
yield a variety of novel metal oxides and dioxygen cluster anions
4(O)nO,. v-0-4, a-1-6 . 91Dmolecular reaction rates and primary

product distributions have been determined In order to characterize
the complex oxidation sechnis. For Instance, while most of the
primary oxidation product lone from Fe(CO) 4 - are rapidly converted
in subsequent 02-collisions to the observed terminal ione Fe02 ,
7e0 37 and 7e04 (eq. 1), the Fe(CO) 302 - anion appears to be role-
tively unreactive e"en in the presence of relatively high flees of
0 2 reactant.

(1) 1 (D) 4 +O02 -7 11+ F"(0) 2 0 -

-I -F:(CD)30 ' Fe(CO) 20 2) 47OO3-

f e(LCO) 302

Furthermore, the hundred-fold greater reaction rates measured for
the 17-electron metal aions Fe(00) 4-, Cr(CO) 5 ad Mo(LD)5_ roea-
tive to those for the 1S-elactice species C0(CD)4 and lNf(CO)5 il-
lustrate the radical mature of theee oxidations.

Seactions of several of the metal oxide anions with selected
nuetral molecules are also described.

603
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SKNETIC STUDIES OF TRIS (4,44-TRFLUORO-1-PHENYL- 1,3-BUTANEDIONATO)
RUTHENIUM(I1) REDUCTION IN ALCOHOLS

R.. Grobein' and B. Banas

'Rivers State University of Science and Technology. Department of Chemis-
try. P.M.B. 500. Port Harcourt, Nigeria; *Institute of Chemistry, University
of Wroclaw, 50-363 Wroclaw. Poland.

Fluorinated p-iketonates of rutheniu m(M) with general formula
Ru(p-dlketone)g easily undergo reduction in alcoholic and other non-water
solution containing strong base. The reduced form is oxidized reversibly
after acldlfication according to:

OH-

Ru(p-diketone) + ; 2Ha Ru(p-diketone)j

We have carried out our kinetic investigation of reduction of Ru(BTA)s.
where BTA is 4.4.4-Trifluoro-1-phenyl-1.3-butanedlone. in methanol and
ethanol solution containing KOH by spectroscopic means. Results show
that reaction is pseudo first order with respect to ruthenium complex or I
reducing agent. Reducing agents are CH10- and CgHgO-. respectively. The
reaction of reduction of Ru(BTA)3 in the range J concentration of case
0.00-0.20 mot dm- may be described by following kinetic equat;on:

dfRu(dTA)g] = k[Ru(BTA)s][RO-]

dt
where Ra--CH,. -CSH,. At 251C, experimentally determined values of k and
activation energy EA are:

: kmethanol = 3.9.10 - 4 dm3 reel- ' see - '

kethanol = 17.0"10-4 dm mot-' see - '

ICA (methanol) = 96.70 kJ mor1. EA (ethanol) = 66.78 kJ reolt

1. Gordon, G.. M.J, O'Connor, R.H. Holm koV. Ch*n. Acts.. 5. 381. 1971.
2. Patterson. G.S., R.H. Holm, Abwor. Ch., i1. 2285. 1972.
3. Trzeclak. AM.. R. Grobeiny. J.J. Ziolkowski, Jbaci. Abawt. Catal. Left..

1. 131. 196l.

/
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USUVATIONS ON 71M 1r /rl STSTE IN NITRUS ACID

N. 3. am and Davi H. staubsty

ice University, Department of Chemistry. P. 0. Box 1892, Dousica,

Taes, USA 77251

A remarkable variety of pheanena are observed in the aqueous

IrCl, IIrCl, /N(III) system at 250 (p - 1.0 M. LiC1O4 ). 13

alkaline media IrCl1, is reduced by 0xeees 14(111) with single

biuolecalar kinetics. At pR 3 the reactive, becomes second order

with respect to [14(11)). At p3 2 the reaction Is accelerated, ad

the dependence on I(4(11)1 is fairly complex; at ps 1 the reaction

Isa slower and no longee paoudo-f Ira order.

When Irtd5 is mixed at ps 0 with excess 14(111) a prompt

absorbasce increase occurs which is attributed to IrCl5 a.. and whisa

is dependent upon the age and ooftecatration of the acidified 14(111)

solution. This is followed by a peudo-first order absorbenes in-

crease which is "send order in [14(11)1. At (14(111)1 > 1 z 107 N

this is followed by a slower son-first order loss of absorbasce.

f The yield of IrCl5 6 decreases with deoreasiag avidity, becoming
effectively zero at to > 1; the rates. however, are independent of

va. When the reaction is perfermed with ICC14" in excess. the

yield of IrCIl* is strougly eahaaeed by dissolved 08; is dege8sed

solutions a linities yield of 1:1 ArCI4 /AW,0 is obtained; the

rate law Is d(IrCl* a-/dt - WHIM I[-~l INVS] with k - 0.3

or 5 The mechanics for this last rate law is proposed to

* involve rate-limiting reduction of ND* to No by Il 4  . This is

the first example where reduction of ND + by a substitution-inert

reducing agent is substantially loss than diffusion oomtrolAeds the

dynamics are eomparable with ahos involving the 09/04- rodos
JO oumple.

607
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MECHANISM OF THVWAL DIHYDROGEN FORMATION IN HOMOGENEOUS
AQUEOUS SOLUTIONS AT pH VALUES AROUND NZUTRAL THE SPECIAL

ROLE OF SULFUR LIGANDS AND SOME BIOLOGICAL IMPICATIONS

D. Katakis. J. Konstantatost. 0. KRaltzt. and Z. Vrachnou-Astrat

41norgani Chemistry Laboratory, Unilverity of Athens. Navartnou 13k.
Athens; tChemistry Department, Nuclear Research Center "Domocritos",
Aguia Paraskeovi Attilis. Athens. Greece.

The system Investigated is the couple VF/VI In the presence of cys-
teine and other thiolo-compounds. The large excess is necessary for
avoiding precipitation of Insoluble hydroxides (pH 8.0-9.5). There are no
complications due to heterogeneous effects. The equilibria are coniplex,
but the overall kinetics simple. Equilibrium mixtures are investiated
spectrophotomstrically and polarographlcaly. At certain pH ranges the
couple V3/ v is reversible.

The overall kinetics of ceupexatlon of V4 or VM with the Ilgands used
are controlled by the first step. The mechanism is investigated In detail

In the case of V*. complexation is followed by dihydrogen formation.
VR-cys is one of the very few homogeneous mtal ion systems known to give
dihydrogen therumIy under mil coondtion%. Compared, for eaomple, to9 V-serine, which was also investigated. VLcys is moas efficient. Half-wave
potentials under reversible conditions do not differ much. The origin In
the diffeorence of efficiency Is mainly kineti The study of the factos
effecting the kinetics provides information about the pathways of the elec-
tron transfer from the ground state of the reductent (which can be
regardd as a searifeil, donor) eventually (it no other oxidants m
present) to the solvent. In this sense this study is helpful In understand-
ing the ensegous reactions of the transient and the more difficult to
study tcited slates produed photocheniclly. It is alse helpful In under-
standing some aspects of the action of biological redox systems, and espe-
clally the rte of the cyvitnes in the active enzyme center.

4-7
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LIGAND OXIDATIVS DBhYDOGRUTION OF a,w-DIAMIN-
3RXDMZ COMPLEC38

Patricia A.N. Williams and Pedro J. Aymonino.

Area do Qumica InorgInica (programs QUInIOR), Facultad
do Ciencias Ixactas, Universidad Nacional do La Plata,
47 y 11S, 1900 La Plata, R. Argentina.

Didentate 1lgands such as ethylenediane and 2- and
4-picalylmine coordinated to two (Fe(CRIS] - groups are
readily oxidimed to the coordinated diimines leading to

the chromophore [(C) 5 Fo-n-C-(CC-)a CN-FeOCH) 5] )-

with n0 and I. Uxamples of lgands with n-Z and 3 are
44 '-bipyridine2 ad trans-I ,2-bi (4-M idl).thylene2 .

All the Complexe exhibit strong obesrptLon Lia the
visible region attributable to metal-toW-Und electron
transfer. Absorption maxim are between 45 and 520 -
and show no clear oorrelation with n. Molar absorptions
increase from 3.30 to 4.15 (log e) with the lengthening
of the bridge.

The kinetics of oxidation of [F0 2 (CN) 10 (4-piom)]
(4-picant 4-piolylmine) by pewoxodisulphate, according

. to the following stolhiometry, has been investigated
speatrophotometrioallys

C W.Ift 0 o(4-0000 1 6+ 8oe" - (fte 2M( 10 WV-p - , 2 W .

(4-picia, 4-plolylinine).
This reaction seems to be a chain reaction which

obeys the following rate equationt

d[ (re2 (cU) 1 0 (4-pcim) ) -]
dtil 2 08 ,

*&6146 is in accordance with the accepted mechanism of
oxidation reactions by perosodigulphate 3 . At 25c ZI-IN
(MaiUI, pD-9.4 (Sa0034MaON). k s p- 9.1x10-3 min-1.

1. This work.
2. F. .mx and A. Lodi, moog. Cbm. 1970.U.17"2.
3. D.A.Uiseee, Mhm. Rv. 1962,1.,liS.

*11
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SOLID-STATE IRON(III) ELECTRON TRANSFER

L~ds o~ri RoerckD.Cano 9David B. B~o , ar N.
ISchool of Chemical Sciences, University of East Anglia, Norwich
NR4 717J, England; 2Departmeqt of Chemistry, University of Vermont,
Burlington, Vermont 06406; -Tepartmeflt of Chemistry, Colorado State
University, Fort Collins, Colorado 80523.

Nixed-valence trl-M-oxo iron acetates. [Fe(I1l)2F(I)(OOCCH3-
) 6L3 JL P W, or pyridine, are considered from the standpoint of
tir intrmolecular electron transfer rates.

Infrared spectra of the mixed-metal analogues [F*(111)2N(II)0-
(OOCCH3)6L3], N a 14n, Co, Ni are used to identify vibrations of the
planar Fe2ND unit, and to show that the mixed-valence compound
(M4 - Fe) has distinct valency states on the infrared time scale.

Data from Mssbauer spectra and solution redox chemistry,
however, indicate appreciable electron delocalisation.

Adiabatic potential energy surfaces are calculated and
fitted to the physical data available for the mixed-valence iron
trimers. It is concluded that these complexes ae valence trapped9 at room temperature, but intermedi ate between Robin and Day
the border line.
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AZOLE-CONTAINING COPPER CHELATES AS MODELS FOR THE ACTIVE SITES
IN COPPER PROTEINS

Jan Reedijk

Department of Chemistry, State University Leiden, Gorlaeus
Laboratories, P.O. Box 9502, 2300 RA Leiden, the Netherlands

All structurally characterised active sites of copper proteins
are known to contain at least one copper-imidazole bond. This is
proven to be the case for type I (or blue) copper (e.g. azurin and
plastocyanin), type II copper (superoxide dismutase) and type III
(hemocyanin), using X-ray crystallography1 .

The varying spectroscopic properties of the copper proteins are
believed to originate from:
- stereochemical constraints, resulting in unusual geometries,
- presence of other ligands (such as thiolate).

Our approach to the field consists of the design, synthesis,
catalytic properties, spectroscopic studies, magnetic
characterisation and structure determination of coordination
conmounds containin copper and chelating ligands vith imidazole
groups (or other &sole ligands) 2 .

The so-detRirned rompnunds cn be viewed as derivativps of hi
:;.g two generalised structures:

CS/ \

S N N

Cu .,Cu\')

-I l > t oils f the observed str-jctures, their spectral properti-s
.... Ir catalytic behaviour in oxidation reactions will be
presented.

1. For a review: see H. Reinert, Coord. Chen. Rev. 11 (1980), 55.
2. P.J.N.W.L. Birker and J. Reedijk, Copper Coordination hemistry,

Biocbemical and Inorganic Perspectives. K.D. Karlin eAd J.
Zubieta (fed), Adenine Press, New York, 1983.
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TUB INTUACTIOM Of COSALT(1Z) AND ZINC(11) C=%SEZS WITH
APOAISANILAZOTROSINI-248 CADAOWPTIDASE A

Junto Hirose and Ralph G. Wilkins
Faculty of Pharmaceutical Sciences, Nagoya City University. Nagoya
467, JAPAN and Department of Chemistry, Now Mexaico State University,
Las Cruces, New Mexico 8003, USA

Increasing interest io being shown In the general system (1)

(Apo)P + L 9 "0PL PH +L (1)
whore (Apo)P represents demtsllated protein and ML I* a metal-
ligand complex. The forward direction represents the final steps
In the biosynthesis of some metalloproteina. In the reverse step,
ligand L removes, the metal Lon M from the metalloprotsin PH to
produce ape, important in producing a variety of mtallo-protein
derivatives. A start has barely been mae on studying the
influence of ligand L on (1).

We have previously measured the kinetics of interaction of
metal ions with apocarbouic anhydrase anid apocarboxypeptidase and
examined the Influence of ligands on the cobalt(II)-apocarbonicI anhydrase system. 1  In the present study we describe the kinetics
of reaction of a variety of cobalt(II) end sinc(II) complexes with
apoarsanilaxotyrosine-248 carboxypeptidase A at PH 8.2, I 1.0M
(NaCi) and 250C using stopped flow. The yery rapid completion of
the metal-asocyroaine-248 link at this p1F Is used to monitor
spectrally the uptake of the metal by apoprotein. Only the 1:1
metal ligand complexes were reactive and interact In tote with the
protein. This has been observed Ila the transfer ortal from
zinc and copper thionein to a numb"r of apoproets.

The second order rate constants Or's-') were measured for
the following 1:1 cob 4t-8nmeO ax"e (sine in pormacbesis)i
1,10-phba=---*'-- 3:z109 (4 x ); 1l-hehoie5
sulfomate 2.4 ; 101; 4.2-,2-'-terpyridin. 1.2 a10'; water (aqua
ion) 7 .7 x LOS (5.6 x iOO),6hdoyuuoie5elea
9.5 a 104 (1.0 a 10 1 pyrimle-216-d~catbomylate 9 a 07 batbov-
phenmh im- Isnfamate 4105. The sequence is quite diffremt
from thet pravlansl masnted fort sabonUi mfdtm . ?be
varied effects of lieenis an the moossa oaetry suggest eot
metal ion sorry proeeds in two or more seep.

1. 1. Cather, V.?.?. Meaa - LB. Wilkins, Bioimrg. Cem.
1975, 'j, 153; I.J. Sille, X. Unito and &.a. Wilkins,
Siotaee. Chem. IM7, At 4611 P.C. Nerrimates mad.
R.C. VhIkas Udomeg. Ihem. 164, Z. 10?.

1. L.V. Nurtees sed I.L. Welle BIiuemastry, 1078. Jj, 4359.
3. P.0. Italy. ?nm Sleebo. Set. 1It", Z. 143.
ThikUt Was mepes UOKI a NUenl Oetafs ewtim #not.

-p 4



1p62-2

* M~~AIUOACMO 9UUL&TIOU UM M7 PTDR, AM=D, AMD ALCOHOL
PWWMMATION IN Cu(II) QINLATES

C. R. Kutehenotty, David P. Pear, and Robert Nako

West Virgina Uaiversity, 1. 0. Denu 604S, Morgentwn WV 26506
6045

The potentiflly three strongest 0-dowey groups present at the
active sits of aetalloosyume, mmid., speregime, glutamine;
alcohol: eerie, threomine; and peptide groups have been shownI upon deprotoastion to labilize amisacidate binding to Cu(UI). The
big (Natetsodolimnodieeato)- and the bis(N,E1-bIs-(-hydroxy-
ofthylslyaat~Opper(IU) abeist.. have been shown to undero
amisoscldate decoslation upon aside (eq. 1) sand alcohol (eq. 2)
Prot" on ization, respectively.

(Cu(ADA)rj : Z(Cu(IL.hDA)&) +. ADA * + 41

* Cu~bIcine)2J ;t [Cu(L-,bIcIaa)ISOI 4+ hieig + a (2)

rae mixed ligand chelae, (X,M*-bis(carbonyusotbyl)glycylgyclaato)-
slyclustocopper(II). cu(JM)glyl- , has been shown to lose

S3ycias upon peptide proton Ioniation (eq. 3).
[CuDG~g21 Cu(UL'=W*A) + gly + le(3)

fPotetimtfic, Visible, 406 01,00tZOI eels CeOOmaNCe studies
* haes been employed to study the oboe sod other similar react ions.

4r[ The logarithm of the eqetibrium ""atae fog eq. 1-3 are
-11.34 + .02,-12.36 + .02, oW -1.60 ±t .02. respectively.

Siact remetteam 1-3 arm Sasemss involve the lees of a
strongly erdieatal meesideas In* in a famile Summer, sad
contain famiemi 1 feui a -Io the ntive site of intail.-

poenthe syssm n i owN asm iels t s ubetrate rmvslI
in astllmm~owo 21 Wsm o ste Asubtiett" recis

(eq.1-3 ape toS be st -the %&aS ~ty with the coigto bass

a"i 34. IWUUMSIW,1) G VAs inJor Ob tt
Oreduet and "t 0 twmas tsssvataf..

4l 7-~
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DISULIUR COSWLECS OF HOLUDIfuM AND TUNOSIK

John A. ogoad

Chemistry Department, Faculty of Science, Astralian National
Ubiversity, Canberra A.C.T. 2601, Australia.

bS foru of sulfur ligation In knwn to be a fatur* of
certain solybdosapea and there to considerable Interest In the
syntbesls and reactions of bothk Ws and IN io sulfur envirent.
In Mei paper, Mew cemplexee io which these metals are completely
ligated by three different types of S donors ore described.

atIPassage of 30l through & solution of I(CO) 3 =2 C*) 2 (1 a MD
f ft , Ct%-CHU, pyrrolidyl) In dielaorofthene adr v givesa

Zlter e:1iga be separated on a silica-gel colmena Intl green and
r-bhre. prdut nalyses sad a variety of pbysical esuremnts

sprtthe formulation of the Sgen product as US(S),2 (s 2 CNa) 2 endg th red-brew. product as 1lO(S)2(82C3 2 )2 -

The sa green compleme. say be prepared by reaction of S
wit )(O3 (M - No, V). The properties and reactions of

7,77
&~ 
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PEROXDE BINDING TO A CU0I) CENTER FORMED BY REACTION OF
DIOXYGEN VITH A PHENOXO-BRDGED BINUCLUAR CU(1) COMPLEX

Kenneth D. Karlin, Richard W. Cruse. Y. Gulteh. JC. Hayes. and J. Zubista

Department of Chemistry. SUNY Albany. Albany. NY. 1222

The reactions of dioxygen and subsequent reactivity with moo- and
binuclear Cu(I) centers are of interest because of their relevance to the
copper enzymes (eg. hemocyanin and tyrosinase) Involved in oxygen tran-
sport and activation. Here. we describe the synthesis and structural cher-
aoterisation of a novel now pbenoxo-brldged binuclear Cu(I) complem.
CuA(XYL-O)*. tach Cu(1) ion i tetracoordinato with ligation to the brids-
Ing phanoxo oxygen, two pyridyl nitrogen atoms and an amino N aton
Reaoton of this complex with dioxygen at -800C In dichloromethane gives
rise to a stable perozo-Cu(Il) complex which is characterized by a strong
perco -* Cu(]]) CT band at 505 nuL Confirmation of the compoex's formu-
lotion also comes from resonance Reman spectroscopy where a bend at
80 m-m' (0-0 stretch) shifts to 750 am-' when isotopicaly labelled 18-
dioxygen Is used to form the complex.

I

! .t
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TERNARY OOPPEI( II) - L-GWTAKATO COMIPLNU

Luciano Antolini, Giuseppe Marootrigiano" Lodi lenabue
and Gian Carlo Pellacani

Istituto di Chimica Generale e Inorganica, University of
Modena, 41100 Modena and (a) Istituto di Chimica,
Facoith di ledicina-Veterinaria, University of Bari,
70126 Bari, Italy.

Recent works on copper(II)-aspartate complexes have
demonstrated that, although the coordination mode of the
a~mino acid varies, the square-pyramidal geometry of the
copper(II) ion is always preferred (1).

In order to verify if this tendency is peculiar to
this type of amino acids, in this paper we report a
structural, magnetic and spectroscopic investigation on
some amine (imidaole, 2,2'-bipyridile, 1-10-ortophenan-
troline) adducts of the copper(II)-glutsmato complex.

The structure of the imidazole adduct consists of
neutral Cu( glu) (im) units bridging glutamato anions to

4'A' give polymeric linear chains. The copper ion involves
a four coordinate CuN1 O a chromophore in a slightly

f ~. distorted square-planar geometry.

First structural result. performed on the other
adducts suggest different environments for the copper(II)
ions.

The magnetic and spectroscopic properties of the
compounds are also discussed end interpreted in the
light of their known crystal structures.

The results are discussed in comparison with those
of the aspartate analogues and are used to provide suppq
rt for structural hypotheses based upon magnitude of
equilibrium constant.

1. L.Antolini,G.Marcotrigisno, L.Ienate and G.C.Pellacg-
ni, Inorg. Ohm., g,141 (1983) and references cited
therein.

617~



Vp6 2- 6

NICKEL(IUI) EPTIDE C(U4LEXES

DaeW.!orrm C, Robert Dennis, Stephen A. Jacobs, Wdilli, ft.

156e ge Kirvan, Krishan Kumnar, Mark T. Woeth, and

Thomas L. PapptnhagW'

Department of Chemistry, Purdue University, West Lafayette, IndianA

47907, USA

gis(dipptf de) and bts(trtpeptidl) 
complexes of nicke)(111) are

characterized in regard to the stability of the complexes, 
ESR

spectra, electrode potentials. &lactron-traflsfer and decompositionl

reactions5. Ternary C lees of bipyridyl, terpyridyl * and other

ligmnds with nickel VIII) peptide complexes also are characterized

in solution. The trivalent oxidation state of nickel is stabilized

by the bis(peptide) or ternary complexes. Electron transfer rate

constants are many orders of magnitude smller for reactions that

are forced to be outer-sphore compared to reactions that can pro-

ceed by inner-sphere mechanisms via bridging ligands in the axial

coordination psitions of nicktI(ttt). The coordination geometry

of n ickel(Ill) and nickel(HI) complxes are coN0ared.

41 
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STRUCTURAL CHARACTERIZATION OF A COPPER COMPOUND WITH THE FORMULA
Cu4BrTL3 3920 (L m TRIS(I-PYRAZOLYLETL)AMINE)

A. Bencini and F. Mani

I.S.S.LC.C., C.N.R., Florence; University of Florence, Department
of Chemistry, Via J. Nardi, 39, Florence, Italy

Copper complexes with specially designed polydentate ligande
containing pyrazole as donors are widely studied for the possible
implication they my have in clarifying the structures of some
metalloenzymes.

In an attempt to prepare dimeric copper complexes,CuBr 2 and the
tetradentate ligand tris( 1 -pyrazolylethyl )amine, TPyEA, have been
reacted in an acetone-ethanol solution. A compound with a formula

Cu43r7(TPyEA) 3 .38 20

3 N

has been obtained and its structure has been determined by means of
a X-ray analysis.

The cmpud contains three non-equivalent five-coordinate
[Cuar(T A)] cations, a JCUir 12- anion, one B- and H20 molecu-
lee. Two copper(II) complex eatlons are close to each other (see
scheme) in an arrngement which resembles the structure of the
dinuelear (Cohr(TpyyA)I 2' ccmplex( 1), aPart the two intermolecular
Cu...3w distances which are distinctly longer than the intrewlecu-
lr Cu-Dr bond distances (370 vs. 250 ps). The thirdCuBr(TP zA)]
cation is 8e rted by the two aforementioned eations by an
interposed [cus '12 - anion. in the discrete [C 1r3

12- anion the
/d copper(I) exhibits an a most trigonal planar coordination. This

coordination is upecedented in copper(I) halide eomplexes, mot
of which have a polyuclear structure and a tetrahedral coordina-
tion.

The Cuh2.7(TPyt) 3 3920 compound when dissolved in acetone
catalyses the forwation of saityl oxide.

I. N. Di Vaira and F. Humi, inmrg. Chim. Acta, 1983, 0, 99.

',, .
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NEW MIXED-VALENCE Mn I-MnII COMPLEXES.
POSSIBLE ROLE OF SUCH UNITS IN THE MANGANESE WATER SPLITTING ENZYME.

Jean-Pierre Tuchagues, tYeong T. Hwang ttand David N. Hendrickson t

t Laboratoire de Chimie de Coordination-CNRS et Universiti Paul
Sabatier, 205, route de Narbonne, 31400 Toulouse, France.

tt Uiversity of Illinois, School of Chemical Sciences, 505 S.

Mathews, Urbana, Illinois 61801, U.S.A..

The neutral molecular complexes Mn Ii(saldien) and Mn (1)(5-NO2
saldien) prepared first by Taylor et al.1 result, respectively,
from the coordination of the N30 2 pentadentate ligands saldien and
5-NO2saldien to inanganese(II). EPR and variable-temperature mag-
netic susceptibility data are presented to show the presence of an
intramolecular antiferromagnetic MnII-MnII exchange interaction in
MnII(saldien). The magnetic behavior of Mnll(5-NOzaaldien) sug-
gesta intermolecular associations in the solid state and the intra-
molecular MnI1-MnII interactions in non coordinating solvents.

Mixed-valence Mn11.-MnIII dimers originating from these comft-
plexes have been characterized and studied in the solution state
using EPR techniques. The EPR spectra of these mixed-valence

manganese 111111 species exhibit a 16 line pattern Identical to
those described by Dismukes at al.

2 and Andreasson et al. .3
The EPR simulation of the spectra is consistent with an anti-

ferromagnetically coupled pair having a total spin S - 1/2 and
nearly isotropic hyperfine and g tensors:. gx - 2.00,6; gz
2.000; lAx 11 - tAy,ll - 170 G; JA, 1 - 156 C; flx:21 - Ay, 2
14Z,21 81 G assuming a gaussian linewidth which increases with
the nuclear spin quantum number.

The presence and function of such MnII-MnIII mixed-valence
units versus the KnIIIMnIV sites suggested earlier for the manga-
nese vater splitting enzyme of photosystem II will be discussed.

1. W.M. Coleman, R.K. Boggess, J.W. Hughes and L.T. Taylor, Inorg.
Chem. 1981, 20,' 700.

2. G.C. Dismukes and Y. Siderer, Proc. Natl. Acad. Sci. USA 1981,
78, 274.

3. 0. Hanason and L.E. Andreassom, Biochim. Biophys. Act. 1982,
679, 261.
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X-RAY ABSORPTION STU=iES ON TYPE 2 COPPER PROTEINS

G.P. Diakuno. .S. Hasnains. L Alagna*, and N.J. Blackburnt

WSRC Dnresbury Laboratory, Werrington, Cheshire, WA4 9AD. t Department
of Chemistry, University of Manchester Institute of Science and Technol-
Os, P.O. Box 86. Manchester, iSO lQD, United KLngdom.

EXhFS and XANES data have been collected for concentrated aqueous
solutionU of oxidised, reduced and cyanide bound bovine superoxide
dismutae (SOD). native doparnine monoozygenase (Dp)). and native and
aside bound plasma monoandne ozidas (MAO). The copper site of SOD is
found to change upon reduction to a three coordinate structure with 3
Cu-N (imidasole) rmps at the shorter distance of 0.194 nm, compared to
0.199 nm In the oxidized enzyme. This result provides the first direct con-
firmation and is fully consietent with previous proposals that an essential
step In the enzyme meohanism is the dissociation of an inddazole Ulgandupon reduction.

Ni 6

no 1 1+ 0.

rig. 1 Scemti mechanism ard proposed structursl changes around
the Cu and Zn sites of superoxide dismustae during the reduction
step.

Interpretation of the data for Oyano-SOD suggests that CN- displaces
one imidasole ligand fron the equatorial plane and leads to a decrease In

ACu-N distances of the other three.

For DM and MAO. In view of the limited quality of data. our conclu-
done most remain tentative. However, the XAFI study clearly shows that
in each case Cu Is oordinete to > S lidasoles and the structures of the
catlylkc sites in an three enzymes are thus cloely related. For DPM, Cu is

Ssurrounded by 4 imidasoles at 0.801 am and en or two solvent molecules
at 023 am.

Progress bas also been made In extractlog angular Information from
the near ed8e structure of naUve SOD uslng multiple scattering calcula-
tins which show that meet of the eatures can be accounted for It the InI-
dnole rings Ies above the equatorial plane at an angle of M5-30. These
calculations are bein extended to the other eazyme and their derive-

621
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MW=IC 07 pH ON TOR RkAT OF LOS-DISEM, WMEUA3LC1
TRANSFER IN ZUTUMW-MUMI AZOIZI

Uaad~~ImAL David F. sleir, Ic7e-m .hIs, Joan S. Shelton,
J. Rogert Shelton, Wlter A. Schroeder, -nd Barry 3. Cray

Division of Chemistry and Chemical Engiaeering, Califormia Institute
of Technology, Pasadena. Celiformie 91126 U.S.A.

The reaction. bet"ee soauiI1 O (a is WSg) and pemmws
a0ZWiq"Oea aunai, follOed by oX1i"aIq, yields two modifled pro-
Wais, contsinifg cowalmatly bowd aIa4 growp. Tb.. location of

these labels, were detatumad by peptid. msppiag, absorption spec-
troscopy, and OR3 spectroscopy. On mod1ified annaf, designaed
Asia, contains a single Ble label at the ImIdasole ring of tia-S3.
The other modifiead protein, dqqignated Aslu2 , containe a label at
His-83 and an additional a~ftu group elsewhere on the peptide

* chain. both Asia and LAij wasexaumined by various spectroscopic
methods (UV-VIS, CD,. R.i and resqspm e ) sad the reduction

*potential, of the Cfl 2  and tl+ cantons, an the proteins, ware
determined by thin-layer spactroelectrocbamistry and cyclic.9 voltammstry.

The modified surlas are well suited for the study of kinetics,
mechanism, ad thermodynamics of long-istance electron transfer.
The Cu and lu radox centors are embedded in the rigid protein
matrix ad held at a fixed ad know distance In eah protein. Ve
have used microsecond flash photoilyfls to effeclo~.trinlecular
electron transfer from e&jfiw(UA-S2)Iv to the Cwl'Y site In both Asa
aid Ashaj. Theo rafte conesat fog Owe elecfton transfer It markedly
p1-dpendent In the to o - prateift, but pUidpetis the
latter OVe. we Will discuss these contrasting results from chaank-
ifftic and thernod,.mc pose Of viAs.

* g22
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X-PAY ADSORPTION hIUM08 ON TYPE 2 COPPER PROTEINS
G.P. DIakmU. 3.3. & unan*. L Memo,% na d NJ. MMYMg n
MC Darsday laboratory. Verungton. ChbSre. VA" OAD: t Department

of Cbemistry. University of Manoheter Institute of Sci.noe and Technol-
eg. P.O Des IN. Maftneeter. ]dO 160. United KingdoM

UM3 and lANES data have been ooiset for omeentratet aqueousSolution of eaddiset, redtood end oymmide bound bowime @Upero~de
dimmutase (SOD). native dopmine mweoeMgonase (OM. and native and
adds bound paimm moemeine eidas (MA). the ouppor ste of SOD is
found to cheap upon reduotion to a throe ooordlnate structure with 3
Cu-N (Imdzole) groups at the Shorter distane of 0.104 am competed to.
0.136 am in the ouidised mn . this reult prmodes the first direct con-
flrnation and is fully consistent with previous proposals that an essential
seap In the enzymm moebanam the dissooation of an Imldauole Ugand
upon reduction.

tit

shuam-o memdm and propseed reotu al sbanee around
the Cu and I fte of smperoxid demmstame during the roduction

.. 41 bterpokodles of the date for syano-GO Suggests that CN- displaces
one irdasmlo Ugand fresm th equ toar pilne and toeds toe decrease In
Cu-N aseetas of the ether thrn.

Per ON5 and MAO. in View afte m le Now ty of dato. our conulu-
ms int rs. tstaso. Usumom the SM9tudt elsarly dewo that

in SMae Cm It se"lltmte to , a hdmM ma he structure. of the
eebstles eIn 611 three --- n of thee -1e1 b related. Per VOL. Co Is

seadsfby 4 ZsasZs at 0*l0 o mi no or two oiveat maesoutesat oft amt .o

%pwgeusn tdes bssm s M&In a d angla IfetlenOf from.
IMe mew e , Auuetm , nofmat O W & mA * SOade-
*miud"* shes p St8 sim 5 te Ier W e asomuated Ia w the led-
"Veft VbV e A thS5ab t=,lw Pim a " S& of W . "Wee

Odmobgmm w Wa *S5 S o soeb wb ~ 5ad thoo darive
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mucRz, spava p una:s AN A=~o DiozTGn-onKcApTo-

CYTOCURCHS.

RspWWIS
Laboratoire do Cristallochimie at do Chimie Structural* (S.3..A. 06),
Institut Le Bel - Univrsiti Louis Pasteur - 4. rue laise Pascal -
67070 SIMASUaJR Cedox, FRANCS.

Use of picket-fence porphyrin and weakly reducing thiolates
have allowed the isolation and characterization of dioxygen adducts
of mrcapto-iron-porphyrins. Spectral and structural data of two
such adducts will be pros -6-1. The reactivity qt such adducts
towards different reducing agents will be discussed . Structural
data an the pereso-trou, UI intermediate will be presented as
will be spectral data on the reaction products of this interns-I diate with electropbillic species. Analogies betwee the spectra-
scopic: properties. the structure and reactivity of these model
compounds and heee of the hoes containing mnooygenase, cyto-

chrome P 450, will be described.

.44
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cUAlUIZAIOF CU IMV-CONDRMN~ INDAZULS-LIGA?

1. Robert Seheidt. David K1. Geiset &ad TOMaS Is Los

Department of Chemistry, Uiversity of Notre Dame. Notre 3Duo, Indi-

sa. USA 46556

In tie sor"s of investigations of the istoratlo of IORcatI)
porphyrisates with sttically hindered nitrogenous bases. we have
isolated and atlsoturally sesraeteriaed both fiv-oodipte eo-
iea. IV()(1 and siz-..ordiasoe speies (Po(V)(L)sJ L is
either 2-matkyllmidaolo or 1.2-dlmothylisidaele sad P is the diemr-
ion of oataethylporphyris. Thoe species are high-pi. Is the solid
*tate. 2he five-eotdiueto epoes are the first definitively *Mar-
steuized species of irou(Ifl) porphyriastee having a Mua axial
liad. Two orystalline modifiostious of (W )(3-N&ICIT~? have
beemsatrtuswlly obarafteuisgs sing 1-*ay diffrsotio s% *at*Io-
loote& at 100 19. The first egystalls fog.i ooutaiss two mleules
is the asymmetuicsugit of atraetnre. ThesOe wo melolo om aI u-n ecuplox. A somp1toly satisftory uaayis of this ftam was
sot possible owin to oryatallographie s odr A so"n srntal-
line fosms Subsequnatly obtained ad analysed. Stowetural param-
stoe for the iroet1ll) eOrdiatio growp age, at the eSm state
of refisement. Is-RMpotph) - 2.03 A amd l-Maial) a 2.067 A with
the irosflhl) stewi displaced 0.SS I from the mean plcm. of the pet-
phinato ecro. noe SorResPOWSd atrwetzral paramters of the first.
less precisely detersivied derivative are sisilar. The"e pegansters
are sigifiusatly smaller than these of other high s izoathIl)
posphyjatstoo having as OSOI &gistl 1issad (&Vegas* 1e-IWperph)
2.099 A. 70(11) aipoin O .81 A). ftis "o soerimtion
group is. of "at"s. elosely related to the five-foordimats, fercia
heoroe~ia having histidin as the proxinal lte".

The Soseed derivativ o I" 100 a *-a samles between two adja-

1 ut pephisato e "" vita a mes plasnt aParaties, of just oer 3.8
. M robcates ofS-uS tompoat iont ins these two eemplouee and

* ~Pro sumely to am ieetbes 1-dimothwl midatoIo derivative Ie,
feet$ that the W-u isteraftiom se5*il sPhse I inveseoedinta
epesien the as $I" sNo "stiena we have been usable to proper.,
emalopeu tetub"'pepist 0ies.

"Iytnlmital ftm l. wse linis. Cie. a a 2.706 (6)1.b.
15.566 (4) Ag 49M4 M13 5., -16.70 (a). 2- 14. Poll III

tse1 ide, 1**/*. m U13000 (13 1 b MMW (4) U.si.00
9se(1). 2 4.
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S!NUSU AMND 30311 Or ME "UIS-POCZET" PORPIINXS

T. Uas Niyaoto and Tukiyoehi Sasaki
Department of Cemistry, Faculty of geience, The University of
Tokyo, Tokyo 11.3, Japan

A variety of protected porphyrin have to for provided inch
Information relating to dief reactivity. Pat a more complete
understanding of the struct efunction rAilationahlp of he..-,
proteins, exploitatlam of o=e protected porphyrims are obviously
required. Amon others, "ble-Pochat" type parvityrinal are the most
promising candldata top the possible unsymmetrical proteation to
both faces of the molecular p1e.' Va presft be"s the eaapiet of
such a claes of synthetic pphyring -N and I-*.

j21 ad 2-ZR were prathe-
Padv the. Nothenmd proceduare
ad four atropisomers of I-2
vere a*spated J~y aUediico1w
chromatouray. Sach isomer of
t~-joha relativly3 "~ ofor-
sotiaa sability to 11Jt and
Proonge baatin.

Three protectod porphyrIns.

.4a@mtw~iivot" egrees of, ys xx-
cogpor i n l4ted Ia pl.

The - .Itia .ropae,1

1-04"

~~~ cpeto teC * -vq, J
* .hapgeToo oAtle aoi~ ar -

21 let Fe orl mai. ,2 .. L
3.O I azi*stabl for at ae Sh.

"Me thra tab tly, (21a
Table. 1a lmoopsvrop la25 ewr4 i ta if"

Al Fee belie filets.,a~

belie 0.0 sh0 W1eseseet"I

bae .U MI$ ; ft2,1Ziia 0.4 a Ititoa" asor"i

TW 20 ol; WCs Mi sdg wS iU Iese " mse

I. K. S. $"lIe u. U&a . to, J. 416 aim. be., j3 w tin*(1).
60
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DESIGN AND SYNTHESIS OF STABLE DIOXYGEN ADDUCTS OF
IRGI(WI) CONPLI ES ON THE BASIS OF

THE NOVEL PROPOSAL ON ELECTRON TRANSFER PATHWAY

Yasuo Yamanoto, Kuninobu Kasuga, and eiichi Tsukahara

Department of Chemistry, Shimane University.
1060 Nishlkawatsucho, Matsue, 690 Javan.

The principle of oxidation- and oxygenation- mchanisms

of homs iron(11) does not seem to be well establishod. For

the thorough explanation, a hypothesis on electron trans-

fer pathway(Fig. 1), which has been proposed by one of

us(Y.Y.) and which is not in conflict with the various

facts involving electron transfer, is introduced. on the

basis of this hypothesis, the stable oxygenation of

myoqlobin and picket fence porphyrin are interpreted by

the schemes of Fig. l(c) and Fig. l(a) types, respectively.

In the present paper we report dioxygen adducts of evea

iron(II) complenes which have -=12 groUp(s) close to
coordinated dioxygen(N - 0(1) : -3.4 As N - 0(2) : --2 1),
so that the electron transfer, i. e., the autoxidation of

f" oxygenated iron(II) does not occur by the schemes of

rig. I(*) and/or rig. 1(c) types.

(a) lectr am transfer de st o0ur,
because amoa.ul plan" are not oplsr.
(stable oameation) 1)

(b) it does.

(autoxid tion))
It doe" not, because the p orbital is

%7 c distorted from the reflectLo symetry?)

(stable oa natlo) 1 )

Fig. I

lypotesis of electron transfer pathay. (eletron is not
traaftrndhrof hz e bond.)
1) In the ose of o-of@t sse, p orbital of thio figure

-w be saplesed b Voifttal(electros-eeeps orbital).
*2) 1A 6i"1 am be Gisteebs by. for lassae. hydrowe

be"
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IOLOGICALLY INLEVANT DIIIEUU (STRUCTURAL, TUKUOPIANC, AID
XINEIC) IETWR nMi(11, 111) POUMNTRNS, CMUL S. N DI
ISOBACTUIOSXNSM

Steven U. Strauss, Kim K. Long, Robert V. Hudgens, Susan 2.
Elsore, Dennis N. Jonarud, and J. Rory Zeaody

* Colorado State University, Fort Collins, CO 50323

A variety of heme-contaInIng aoreductee enzymaa do not
contain Iron porphyrins but Instead contain Iron comples of
chlorine or isobacteriocblorIms (hereafter collectively ref erd
to "s hydroporpbyrfta). The discovery of Iron hydroporphyrina
In these ensymes has prompted us to exoime the properties of
series of Iron porphyrin., Chlorine, an issbacterlochliorine
having identical or very similar peripheral substitutifn. To
&*certain whether a given prosthetic group is optimally saited
for a particular cemaical tak, It Is nevessary to discover what
features of the chistry of Iran hydroporphyrIma diffor from
Iron porphyrin.

W. will present reslts that demonstrate that lignI affinities of I*(?) and PeOCSC) (P - CUP, OWC, and ORIBC) I
can very by several orders of magnitude when the Ilgaed five-
or aix-coordinate camlams, respectively, e bt& sph. OurA' hypothesis Is that bydropowphtivi a sn r readily saomodat.

( high spin is(tt) and P*e11I) becAuse they are structurally more
compliant (they are am flexible and hoes larger eoses). ou
proposed structural basis for the observed Lignd affinaity
differences Is supported by the molecular structures of aem Iron
hydroporphyrins, which we will ale primmest.

We will also prsent results fro* our Initial studies of
electron transfer end Ugand eanhasg kinetic diffrse
between iron porpbprins and hydropswphyvloo6

1. S. 1. Strauss, It. It. Silver, and J. A. There, J. 4*.
S / Chain. Soc., 1M3, 05 4105.



Fp63-5

IIM ACTIV 517. IUUCTIM AM LIGAM SUMIUG PSO031713

Jobs ff. Pemise, Nbsaori Son* and "OmeU P. Baser
Deparent of Chemistry Department of Biochamistry
University of South Carolina university of Inots
Colmbia, SC USA '220 Urbn, IL USA 61801

Wolroperoxidass (CIPO) is a uique heos-iron mtallonzyme that
catalyses both peroxide-dependent oxidations as well as halogens-
tics. of organic subatrates. spectrailsiailarities betmeen CFO and
cytocbrams P-450 hae previously been cited as evidence for endo-
ama thialste ligation to the CPO heow Iron as Itas bew anlel so-
tabliehed for P-450. In particular, both ansymse exhibit substam-
tially red shifted Sorst U-iaible, adsorption maima (.450 em) in
their ferrous CO states. lover, no free sulftydtyl group. avail-
able for iatcmn to the hows iron have beow detected to chemictlA studies of CPO. In order to obtain additionel Inforuetift sheetthe active site structure of CPO, we here carried out extensive UV-
visible absorptton end magnetic circular dlebrose (UMI) apectro-9 socopic studies of both ferric and ferteus CPO Is the presece of
various emoss ligmas. Vbeoove peesible, direct compartas
has beew ald. betwe the epestral ploperie of enalooeus states
of CPO end 1-430- 21e follewift maor caeeloms bare bees aeatbd

I. CIOee 00-visile obsewonie end NO mpetral similarities are
almeot almays Obeorve bet""e amslaes ilsed addunts of CPO and
P-450 Savolvift over musty-firs emles of carbou, nitrogen,
oxy9en, sulfor madPWOOMOR dowsn to the ferric end ferrous on-
spins. rais is meet esesiatst with esstistly ieamtigel coor-
dinatles etivetmuas for boto ssymesO IAj., andeSmou erial this-
late ligatmIo to the site of emissins l1iged bindIn.

2. Most iagertasly, coordnAwtion of en smoemous thislate
liged to twrn. CP yiolde a vasy rdeblfted. Soint Ut-visible

peak to! the eew-W SAM. lug~ 600904 "i"At sow' peta
has emay been eb"eeva As sow"s Psqir" e0,44 *41b4eA
meatic ligmd a Ontbs A-t*elea. l*wkadi.. (bth dqw ed0-plemee amP ghipuwsebs ferris P4 . iwei data Vww16" eon
pelling evidmee for endegmame thielata Ligation in 00k P.

mid. for blindift to Owe fetle Irne 0 2. thee fore h l ons,
thiesVo.. serve as ilgese to the be.W Ue 0 CIO.

4. Analysia of tde binding aft&IUie of G4i46 U606d to M0
. Am to %W amn~ "10e ble s th~e NmnmIs.

theit neuet Lto At) en bWd&mpi&4 Ip -bd asiaa" tie p048edabead PROMe. i"e 400mUtus eke bma61tt
wath SPOUese a o ter permaidoe end emosale . TAnin
coeo vith ?.430 As Uaft U*M~v MWin dienati.

00(to esi"eite ab %wAdsAOe la i e8" aMgLes Oft eas
MONgMe AW .Sob lm ~ I " evthina ".W drey the0450
oe sins Ie --- 7-7ulv N~s low.pun sow-
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Becomse of theU io llogical s&uif mase ima potqbrsan-
plexas bore hbsw atessiwsly Imstigated. Province vsth he a
the Importance of the spIp state of the lens Is Onese 57aMM.16"
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AMe P"0106.) ttkkimo be" It the PIn WI* 4IMM411i
a beel ne*ch 4dts~B~ sve ME
for twu -8016 0"09 ai~ ~ the 6*04t 49eft er f

not~p4s Oil* an;iwefofls t * h IA the U#"a at

S. W*64" ,a .ML b w 011111. NW . "$ M . *

'It.,Ink-AMM6 i

if, 71

Al



P63-7

SYNTHESIS AND PROPERTIES OF IMON(IlI) POWNYRIN COMPLEXES WITH

HIGHLY OXIDIZING XMION LIGNOS

Harold N. Goff, Gregory N. Godziela, and Lisa A. Ridnour,
Department of Chemistry, UniversitV of Iowa. Iowa City, Iowa 52242
USA

A variety of new oxyanion complexes of iron(III) porphyrins
have been prepared and Isolated from nonequegus media. Oxyamion
ligands include 1037, R04", W049', and Cr 4". The complexes are
synthesized either by a metathests reaction bemen the ¢hloro-
iron(Il[) porphyrin complex and the silver oxyanion sat, or by
reaction of the oxyacid with the oxotron(III) porphyrin dimer.
Reactions are monitored by optical and proton i spectroscopy.
Proton NNR spectra of iron(III) tetraphenylporphyrin complexes
reveal a hyperfine-shifted pWrrole proton signal in the far dowo-
field region diagnostic of a htIgh-spn Iron(III) configuration.
The chi~te complex Is particularly novel in view of the limited
coordination chemistry Jns for this stro1gly oxidizi ioe.
In* chromate complex is assumed to have a bridged dimetc structure
on the basis of a 2:1 iron to chromate analysis, and proton NU
spectra which show large chemical shift differences for non-
equivalent ptj-pheyl proton resmmmes. Reactions of the
complexes withorganic substrates are under investigation.e !

• / '.
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ELECTRONIC EFFECTS IN TRANSITION METAL FPffYRNS. THE EFFECT OF
SYMMETRICAL vs. UNSYMMETRICAL AND PARA vs. N4ETA PHENYL SUBSTITUTION
ON THE Fo3w'ITON CONSANTS OF A SERIES V TETRAPHEMWPORPHJ NATO-

R~oN(Ir -BIs-N-ETffX'L41OD~LE COMPLEXES

F. Ann Walker and Virginia L. Balkae

Depat mnt of Chemistry, San Francisco State University,
1600 Nolloea Ave., San Francisco. California, USA 94132

We have previously shown that all Zn(II) tetrehw lporphyrins
form complexes with the axial ligand, 3-picoline, Whey Stabilities
are rationalized on the basis of the Hammett equation.'

logkIx - (a) 0 -0)

irrespective of whether the phenyl substituents are symetrically)
or unsyumtrically arranged, or whether they are attached at the
meta or para positions of the phomyl rins. fin contrast, Fe(III)
tetraphanylporphyrins eidibit a more complex behavior. For the
general reaction

9PFe~l + 2 Nfu fm PF.Qt-Ne) 2 Cf (2)

A tetra-para-substituted TI'P complexes have previoully been shown to
behave according to equation (1), with p - -0.39.'c (The negative
Sim Is due to the nec sity of stabilizing a positive charg on

Fll)in the prdc~)Hare.tta taubstitutedrPP
complexes and wsymtrically pare-substituted IPP complexes.
(p-X)n(p-Y)4jTPPFeCl., have recently been found to behave according
to equation ( ) with Identical values of a - -0.18. These results
lead to a re-evaluation of the Fe(III) porphyrin bis-axial ligand
complex foemtion syst, in which totre-pare-substituted TPPs are
now viewed as behaving anomlously. The reason for this "anomalous"
behavior Is believed to be the forced conjugation of the fourth
phenyl ring In the Product. (P-X) 4TPPFe( I,061),4 Cr in order to
remve the formal positive charge on Pe1l11). That this Is an un-
favorable proces is see by the fact that it does not occur until

* the fourth identical substitet is added.
Aide-containing TPPFaCl derivatives exhibit their en type of

anmlous* behavior, In that they for. complexes significantly
man stable than Predicted by their Hasmtt subStitment constants.
this effect Is explained to terms of iwonair stabilization of the
pooduct through N-bonding of the Wmde te the displaced chloride.

fth Implication of these fin to te rtdn Potentials of
home pots and th eporties of i*Picket Fenc poqiai will
be disussed.
1. a. A. Ndbemot mad F. A. Nalbe, 01-. Acta. ~In Press.

F. . A. ShIWe, N. -. Lo and IL T. f.
uaI~tm).632
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RESONANCE RAMAN SPECTRA OF CHLORINS AS MODELS FOR THE PROSTHETIC
GROUPS OF "GREEN" REM PROTEINS

* Laura A. Anderason, Thomas X. Loehr, Chi K. Chang, Anthony R. Li.
and A. Grant Heuk.

* Department of Chemistry A Biochemical Sciences, Oregon Graduate
Centor, Beaverton, OR 97006 (LMA & TNL); Department of Chemistry,
Michigan State University. East Lansing, MI 48824 (CRC); and the
Department of Biocheistry, University of British Columbia,

* Vancouver, BC V6T 1115.

Resonance Raman spectra of iron chlorin complexes have been
investigated as models for the prosthetic groups of the "green" hemw
proteins. The RR spectra of Fe(III)-photoprotoporphyrin IX and
Fe(I)-deuterochlorin, in which ring B of their porphyr fn macro-
cyles are reduced, shmv several new bands above 1000 W' that are
not observed in porphyrin spectra. Furthermore, the pattern of
relative intensities Is strikingly different and there Is a sig-
nificant increase in the number of totally-symmetric (i.e., pola-
rized) DR modes in the chlorin spectra.

Sulfmyoglobin (SMb) is an example of a "green"' hem protein.9 This protein exhibits an anomalous electronic absorption spectrum
atrreaction of myoglobin with certain sulfur-containing reagents,

afters ee postulated to result in reduction of the porphyrin
andet has .been R pcr foiie ndrdcdS aedans
mtietyfIll. The DR spectra of oridihediangrreducedeSIbcredianos-e
tof otal hlin-coandthenigrotetiru.Thnrae numberofplrzdRbasae
onspseta ines aenea groaer fuymbery of polried Rhlonds arte
corpsyistwt eea oso yer ftecirn s h

-~, ~..*.Both F*(II)SMb and Fe(III)S~b show tw strong spectral fea-
~*- '.tures near 1360 cm1-. Porphyria complexes exhibit only a single,

strong band at this frequency, the well-characterized oxidation-
state marker band (2]. However, two polarized nI bands are also
evident in the spectra of UiI),Cu(II)-, and Fe(11I)-octaethyl-
chlorine [31, as well as in the RR spectra of the chlorin-contain-
ins hoe ed, from Pseudmona ser Imt [41.

(I) T. Brittais, C. Greenwood, & D. barber, lochim. Biophys. Act&,
116, 121 (1982).

121 T.C. Spiro, In "Iron Porphyrins,' Pt. 11, A.3.P. Lever & 11.1.
Cry Uds., Addison-Wesley, 1983, Chap.3.

(31. OmahA, T. Kitagaus, 6 H. Ooshi, IBM-n Cbs*~j 1772 (1979).
161 L.fl. Cotton, 1. Tlndwvicb, 6U.S. Cork, Lett. IL3. 39
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F1SP1H11S COMPLMS Of T1- AND TVt AVALNTUWM

Rich~ard A- Andesen

~i~ty Dea? uet, Univeit~y Of Caiforna

Ce mt ry De C.2 ifo ai 94720

Threl y col i nto fl c gir f tt ad tetravalent ur ai t

The oordnatin chmisty oftri-Tradtionll

co~pUt' wih tertisry phosphines Will be described. T ~Te

actinde .tt6~* are 0 1 8 5 it Ld as class 
,mo hrd *C t *AC*

aprinciPe easfo this clasifctionl "" the neo

gh Pini a e a o t0lX C o ft es m e a s ,i have re ,e tly prepared t e

( meta1ls.( %~ ~ y m ty Co plex**

e ~Ieh t of h er e -sy m m e k , tie r y) p W e h av e

pte at e )r wered ir S I arsenic t m L 1 s

in ~ ~ ~ 'et thoe rer N ( P thus, the afosphiflC lig ad is a stronger

o n srt a n t e ith r e am in e o t hr e P, * 
4 t o a d U CI4 . Th e s a m e

pette rro ftaefn i t Y i o r e a i n t h e t i v a l e t o w l e x e o f t h e

donor U~.w ~ Lha af int i e osrve p in e. ence , ho phi ne igand s

ate ter dOwrs tLa L4M idi toward, tri- or tetravalent

r e b e t t eri &ot 5 to P e v i o l y h e l d v i w 
$ -

anm, inCnr
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THE DIRECT ELECTROCHEMICAL SYNTHESIS OF THORIUM AND
UPANIUN COMPOUNDS

N. Kumar, L. Matassa and Dennis 0. Tuck
Department of Chemistry, University of Windsor
Windsor, Ontario, Canada N9B 3P4

The electrochemical oxidation of a metal into a
non-aqueous solution phase provides a simple one-step
room temperature synthetic route to neutral and anionic
metal halide complexes.1 With thorium and solutions of
halogen (X2, X - CI,Br) in acetonitrile 2, the products
are ThX4.4CH3CN, which can be easily transformed into
other neutral adducts, or by heating in vacuao to the
uncomplexed ThX4o In the presence of X2+R4NX, the
products are _R4N]2 [ThX 6]. Solutions of 12 in CR3CM
give rise to ThI2.2CR$CN, from which Th12, ThZ2.bpy, or
ThOI2 are easily obtained. 3 All these syntheses have
many advantages over earlier high temperature routes.

With uranium IX2ICH3cMJ cells under a nitrogen
atmosphere, the products are again UX 4 .RCH3CN compounds,
from which related derivatives can be formed, but in
the presence of oxygen one obtains analogous neutral or
anionic U02X2 species.

The 0-dikotonate derivatives ThL (L- acac- and
analogues) can be prepared by similar routes,4 as can
UL4 and U02L2.

Thorium(IV) nitrate species can be obtained by
A oxidising the metal electrochemioally into either

N204l EtOACl C B3CH or 303 (tri-n-butyl phosphate solu-
tions. The uncomplexed Th(NO3)4,its neutral adducts,
and salts of (Th(N03)6]2 have all been prepared in
good yield by such methods.

1. C. Oldham and D.G. Tuck, J. Chem. Ed., 1982, 59,
420.

2. N. Kumar and D.G. Tuck, Can. J. Chem., 1982, 60, 257S
V 3. N. Kumar and D.G. Tuck, Inorg. Chem., 1983, 22, 1951.

4. J.J. bbeeb, D.G. Tuck 0 F.H. Walters, J.Coord.
Chem., 1978, 8, 27.

/'
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SYNTHETIC AND STRUCTUIRAL CHEMISTRY OF GADOINIUM
AND OTHER LANTHANIDE CATECIIOLATE C OW LEXES

bien E. Fremmn and Kenneth N. Raymond

Department of Chemistry and Mterials and Mlecular Research Divi-
sion, Lawrence Berkele Laboratory, university of California,
Berkeley, California 9720 USA

Several lanthamide(III) comp lexe with catechol (1,2-dibydromy-
benzene) have been prepared and characterized by structural, anulyt-
lcal, and spectroscopic techmiuts Only 1:1 complexes are observed
alow Mbut bis-, tris-, and ttrkisatecholato lantliaide cmr-

haves e been prepared In basic (PH 12) solutio.

metry and the structureIsnalismrouwtht peosy
chaactried'92seriesNA 0(aaosa 21A NaU.7h e

late)I]a.2mtO. Each gadoliium alea is seven-Goerdimate end cou-
pled by tm bridging ctcholate ligmnds.

Analytical and crystallographic date tentatively indicate the
formulation Ns1Ed(ctcolat),J, .2010g for the biscatecholete

Thmpe. lto opstepout ne~poec ftesn

to he solution ~ ty fohrltu e"eta"

2. . R Soen.S. . Cooper and'K. N. Raymd, In"v. CM. 1979,

3. 0tWrN I IsndtrN. iscetelm lateiolini..aws -n

I'3
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4000M AND Bn="MaLC LNWAIDS (#Zl3D2S)

ARoo co Mhrotra
university of ajastapa, Jaipur 302004 (India)

G1NVU and bimetellic Imepepo±.es of lmthoulds
(ectiniAe),. aL(OPr 1)3 and Ke{1(Opri)4 J,. Cm be
syntbeeiued esily by the reactions of theair =bydrou.
ChlorIAe elcoholete. With 9equisite qeetti.. of
aedias iaprpoxuiaa or potassium ttreisopcpoty-

LI th~eme can be easily purifiled by crystallize-
tLmnor volatilistosa laly the latter). They

resat~t wih aalwter and a
varietof h oe orgenic CORAM~oiadsa) lIne

exancl. 2, luoelodiols I 91lyco. efthnol..

hi4zeal atAgbeic acids to yield a 'vaniety of siasile
and nixed derivtiv'es$

Ln wrri) X AS 10(00A 3- (OR) a+ n rm
Za[A (PA 30 +-a 3nX -*L rl( ) (R

+ 3a Pr oui
%too* ptoducts "'e pxoving of greet interet frifm

a m40er of p09.. via& like catalyuis (pue. oxides
and mixed eoihe) , laser paoprties (enhydrous pore

~,Lui~ee@ Sow whichW 18 b the ly GOVVSaeInt
Sa ~ ~ nss) *U o 464 at reeg~to. we

V ch 11 1s1111by (fl"XU1044s "'etiw!s) end Struactuare
(coeniaei. eusoitio nd 0 k' otbital

A W06W Of Vr SatereetUa mixed Aga"4
411etuetc bMS~ eRm aVWwAisd by eseeia.

Stsuetzeftes Of the 4existIvee are bet"g

2. SA6"Asiis# OHMIC 0ser 04 e IWO.0=1

14%,



ACTISIX A30 LAN2WAISUUCE zziSYI =nvmiT

NUAL IUUCTT.A I COawInWs

Anthony C..Nuascatllo and Jon" D. Wavratil

Rockwell International, Rocky lats Plant, T. 0. Noz 464. Golden.
Colorado 60401

Research an actild aad 2onastdmextrectIon abseistry with

neutral bifunctional oraob.po Ue cOW~ (auch as carbamoyl-
tional compounds.' In the last for years bowver vith Incresed
applications of these reagoolm to the sucleas fil~-tbeft bat

carbmoyvetylposphmat (DVMW modto leserextent,th
dibutyl analog (DRC). Both MWCW and OS Mextract tl
nWas aud lanthenidee appreciably from mitvic acid soluttoee wbores
few other elements ate extraoWs. lfhs o.ztwelios asobesaa of sotn
actInida nd Ietbamde have ,ben reported . Aition of tt*.-
butylphoophato to bot iSMOM and PS*CO baa beems fed to

syerieicll ebe..the eatvoction o4f 0p14toPie 4041W.
Thechmisr o I hee rss _~th'4UjiW aies" 4 and

actinidoe le~esata will be rew4a.ed ,4tbh 'has 0 em cearsth
the authors I laboratory.

I. V. V. cbuls and J. L wrotil ffaXN. 14.,(d.) 2
Develo t &o Ofwratios c.a.V1 7, UCC e~bc

Raoun, I ,* 1
2. W. if. Schuls and L. V. -Wlsamc in V. Muller md 1. Undier (Uds.)

ne 11f.1MM-as North Holn u.Co., Amsterdam,

4. L. L.. Natellaa X'. DI, 'Ik*ttIl-.7 5abe I*,ZV NW sgdl

and W. V. SaWINMA Lb * bi m ,o f

5. W. 1. YomodaL. 1. N rtl andJ.D. avret" Z_"meow

6. 3. Dot 5WMW1 U L, I94,k& ~~iv j
(1981), 1147.

7. A. w ssteift .. 104OSS3-so it.I. iLlsow. B.,NL

_____ I, (9LIZ

AA -
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IJRANYL COORDINATION MXLWERS
Christopher J. Mardiaen, Ryszard Grybos and knad P. fts~in

Department of Chemistry. University of Massachusetts, Amherst, MR
01003

Natal ions coordinated with bridgn ligmnds can ft o ly
mars with properties qwite different frmalogin orgauic poly-
wars without metals. However. intractability Is a serious prob-
lam in such polymer& where tie metal is -n Integral part of the
backbone. In order to minimize this problem, w are using three
approaches: (1) oxo metal ions, (2) balky 11gands. and (3) non-
rigid coordination cutters. We have previously reported on the

letrapproach' for eight-coovdinate zinewum and tunpten( v).

* Uranyl polymers have been synthesized through solution reac-
tions end by titerfacial mthods for a wide variety of ligands,
including al iphatic, olefinic, acetylinic. and aromatic dicar-
boxylates; bis-O-quinol inols; bis-Schiff-bases; bis-a-diketomas;
aind quinones. "yrdine and dimethylsulfonide solvate the grow-
Ing polymer and solubilize them untili the molecular weight
tions are forced through distillation. of acetic acid and the

A solvent under reduced pressure wtenr urenyl acetate Is use as
the reagent. Interfacial synithese involvwe mreuwl nitrate in
diethyl ether and the ligand anion in water.

f Rigorous molecular weight evaluations of these and other
coordInation JmpreMave beeni made with N-aftbl-2-pyrrelldone

Ity measurements, and by end piip aftlyses. The ftbets indi-
cat numreeee.lar weights. of uo to WOODO for sm
of the file forin uranY1 polymers.

The polymer "ila hae Interesting poferts. ltzcellont
glass adhesion and g"d 1 ithegroepc semitli~ty afe bUs wvidi
we bae inet"Iated.

1. Rt. 0. Archer V . B atsthelft and A. L. Illigumesrth, 3.
ftnacrmo. Sd.-61rn.. tWolf. al.



SINTUSIS AND tIWTIVICAUCU
BY X-RAYS DIIFRACTION AND 1.3. SPZCTROSOY

0F KIMD ALKALINE AN0 I=RARH *!!VTPUOWftTES

Dalila Ben Hassan, Moktar Farid, Sajia Ariguib and Malika Trabelsi
Ecole Normale Supirieure, Zarzouna, Bierte, Tuiia

The condensed phosphates hae acknowledged a gneat evolut ion
since the discovery of luinescent properties of Reodym ultruphospliate
(Nd P 0 ) in 197201). These properties eight be extended to nixed
monAvai and rare earth polyphosphatos(2), (3).

So the study of mixed tcsaent (N 1 'Li, Nag K, Rb, Cs, NO)
and rare earth (La, So,-.) pelyphospbates gives a double iuo~sel.
It permits-to study a fumsntal problem which may lead to the ideonti-
fication of now compounds, to obtain compounds with "a high added

Two types of mixed caousda X1Ln(P0 ) and MN1Ln(PO hv
been synthetited for the ir = tim., 3 2 3)5 hv

Li~nP

3 n(0 4 K21 n0 -(N 4 )L#(P05 )4  (Y L(O)

RbLn(P 3 ) 4 ; b2 Wn(PO3)5 -ll'u(P 4  ;l& FOACOLD(P0 3)4 ;Cs2 Ia(P03 )S

Then(1saw he boo isoid, ad characterized by

X-Rays 4ff fractionan 1. a. *A-ctrvm
-- mtos o h prepartton of tbhane m tomoowads hiem

been stated.
Crystal unit cell perpstee #s. "all as thea "a*eat*up, of the

dif forest vanietss hv bas. AL9480.
The 1.R. spectra of thoe ceumeunds isdidaem if pbcupbsee avions

ane chain poopsphtes or cyclic pboophates.
1. N.C. Dmielumyer and I.P. 10abspi J. 4muat.. 1*C., 197#- A j905O.
2. D.Sibeg,P.. bobbims, 1.3. Mott and J.?. loser, Mppl. %.v.Ltt.,

1973, 27, (2). 67.
3. K. t076. To Yammada, M. Smrotarie and T. Sommaa, 1333 J . Quant.

Slast., 197S, W-I1, 330. -
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SYNIUNIS AN ANAYTICAL APPLICATIONS 0F STIENOCUDICALLY
1101D LAUTU*BID CUILATZ COIULUUS

K. C. Brooks, 3. A. Nedeiros, D. N. Valba, R. W. Siergtlaj, R. N.
Barkley, and R. 3. Siavers

University of Colorado, Campus Box 449. Boulder. Colorado, USA
60309

An Important property of six-coordinate lanthanide complexes
is the ability to expand their coordination sphere to form seven-
or eight-coordinate species. This property Is exploited in the use
of lanthanide chaets* ashift reagents for NtR spectroscopy and
as complexins sorbent gas chromatography stationary phases.

Two classes of stoeschemcally rigid tulip-shaped hexadentate
ligande have been synthesized. One class Is based on the Schiff a'
base condensation of tris (2-awinoethyl)amuine with a variety of
0-diketone compounds. The gu(III) and Tb(lII) complexes can func-
tion as DOM shift reagents.

A more stable hezadenute ligand, ti(-x-,.-rflce1 6,S-nonanedious)ethane, U~tfne (&u~ls), has been Synthesized in two
major synthetic steps.

if..

TULIP LIGANDS

MWs ftnt step Lb a W~~a ts~e~hesAtn~g1,2,1-
eris-0 -u.4pm m),tmas. A asisomie etion w~tb *tbyl-

the~b 10-ieAI '-'- Y1 m
end heftm b*b 3n~.. tl b sse.4di



NICKEL AND IMhETALLIC CORAL?-NICKEL CARDID9 CLUSTERS
Gtuliano Longoni,Alossandro Ceriotti and Mario Manasero
Dipartimento di Chimica. Inorganica. e HtallorganIc.e
Centro del CNRvia G.Venesian 21,20133 Milano.Italy

Carbide carbonyl clusters are known for several tran-

sition metals (Ro,Fe,Ru,0s,CoIUh). 1 In cofltrast,enalv-

gous compounds of nickel sugroup Metalsother then bi-

metallic derivatives such a& ['F*4Ni C(CO) 4 2-

CFO5 NIC(CO) 15]2 - and Fe5K4C(CO)l6 ("" iPd)' were uan-
kcnown-The absence in the literature of nickel carbide

molecular clusters was rather surprising when eonst~e-

ring the existence of a Ni C binary -phase.

9 We will report the syntbesis a"a4 *tw tura obamacte-
rization of a series of carbide 'lusters, of CO-4, and Nij,

p containing up to four interstitial carbon atous.Species

so far characterized by X rgy Include [Co 3Ni C(C 0] 3-

3NiC(7 
2 ), .1i C(WC2( 1  EXSCCndG
C~qCCO~732.[*,0C2CO~~j2-and D41 16 c4(CO)2314-.

Several Of the above Compouands are labile under car-
ban monoxids atmaohre ;hen degradttion reactions were
carried out under mixtures qtGO and H 2 9 hydrocarbons
were detected In the 9!! ph~ tu"e fbdoabn
(C 1 -c result also from reation at these derivatives

1. . V*Uf al
IV r* ow rft1.qP.;

t1*
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PRODUCrS IffWf THE EBACIMW OF 003 CuIP-2 ) WITS
0), 902, Ci., AMOTZR WSNW

Eric D. Mlorrison and GreALorv L. Gapfftow

Department of Chemitry. Pennsylvania State University,
University Park, PA 16802

The asthylene-brSidged ctluoer 0s3 (0O)11 (a-C3 2)& .1 base rich
derivativ* chemistry. It reacts with 00 to give the aem ketans
substituted cluster 003 (C0)12(Uz-H2C) Whos structure 4s "dend
by an x-ray dIffraetim, study ts-that sheum io eq 1 - The mschanlaa

()30-.~- (WD)3 00-()

of formation of this ketene substituted cluster will be discussed
as well asits reectios wth 5~ iI2O, ft#:4 t Co*Les I also
react~s repidly wth j (At 3P)kjW1'to y"el tke "a 44orti.-6rifte
cluster 2 Ohich Mes alo. been stzwcmwsally cebitrtued. eq 2.

1 ~~ ~ ~ ~ m J( i. (P3? 
L3C P 3 )a { 0a~t1 (2)

1 J
This 11"02 elvatet 2I * 1. ma t~odWith 0 to ~ -p~~tq 4m
*III be aoolter h tseio of the. *a I * utAe t-
I (Ph 3P)2 51U02, I (Ph3 P)2N1)3 end other nual d wTi leb
presented.

1. 5ees~lo f0. it. Gei~fhs.4;,. 16i.,

414
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MSUO..TITATALLIC 01 2!* 2 CU~SW

ALKMN-VI SU8 T~

Arthur j. Carty And Carl Vetehell. DertUotofCett7

University of voteloOntritlo, Cnft Uivrtyo

KnriCO Sns.. titute as 1"noilc Chain"tVU estY

Turin. Italy. -

Antonio Ttripiochi@, Insttute or 'tavd awaltry *ISI*at

Of Parma, ltell*

we aynthosii5d and Chh ecterIzOd several tri- to oeMea

hot1.O~tftlliC Cluster, containingS nitOhl and metals or the iron

tried. When r63 00 ,-6o(O) 3 ;4 Obtbsw

p ~ ~ ~ ~ ~ ~ dS ~alanarCls3.C 'i-*t:C: bl tOtr a

a.Ihd- t3i ~l I.oser (p 2 iVZc) 3  xC(

cluster exanionl
1  and contraction reactionsa for the aoecu

attempted~t with qces, alt~ w~lb iscussed

be*".
By using molcular hydflS as 7 aectioa Wo. a oanwierabe Sn

crown~ in the YI'01 o h qa pae (p 2 "1 F* a O*(C P

is obsed, the stguature or the comnlox aIeii.ui!3

K-rais and will be 0.isUood toef"3' with its ~W1tivi

g0*06nsO f the eme aa istV a v ethod to the reactionl of

;to148 a nw 02ile cluster, therde

An X-M5 stWUCtweh4 fLnvaIStRn a this cSPo~L f p0W5.

~. 3 Se9~ . j~p~l~ti* nd , AXii~~ Oats a nd~ A*

~ ~3 IgSO~adad,

.HA. Maxe, 
A..VLes ,;.. Carly, a".bI u .
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ADDITION OF N-H BONDS ACROSS N4ETAL-ACETYLIDE C-C TRIPLE BONDS: A
DIRECT ROUTE TO DINUCLEAR P2-VINYLIDENE COMPLEXES.

Dawood Afzal, P. 6. Leflhert and C. H. Lukehart
Vanderbilt University, DepartmenT if cOeuvstry,
Nashville, Tennessee, USA 37235

There is considerable current interest in discovering direct
preparative methods for the synthesis of complexes containing
unusual types of ligands and for the synthesis of dinuclear con-
plexes. We have discovered that reactive M-H bonds can add across
the C-C triple bonds of metal-acetylide ligands to give dinuclear
uZ-vinylidene complexes. As an example. the cationic Pt-H complex,
1. reacts with the acetylide complex , ,to give the ii2-vinyl-
idene complex, 1, as shown below.

The x-ray structure of j will be presented. At current
refinement, the Pt-Pt distance in I is 2.750(1) A. The reaction
of I with other metal-acetylide complexes will be discussed also.

3La~ I L Ctf

BF4- 4

S' LL O1"

it 3,t ~ L-E

'44

Lae

-, .
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TOAM~ A FIELD NMC OF 'RAMW(-MTAL CUTEM
Arnold J. Culauins
University of' Lauvsri, Laboratory of Quantum Chemistry,
Celestijnhnlaso 20CV, Leuven, Belgium B-3030

Several imp~ortant oncepts of coordination chemistry derive
fran Ligm6-Field Theory %hich~ provides a versatile model of the
electronaic stnum~r of transitiai-metal complexes. Currently Uvo
rival forum of the theory we in use, based either an a global or
a local parunetrizatian schem. Whereas the globa scheme offers a
complete description at the nN intry of the 1in-teld hemiltonimi

aa %fle, Its local counterpart ts upon the eleumntay uit of
a metal ion and a single livid. In a typically chemical wqv of
thinkcing, the complex is assemled ftaom lemmatary build1ig

9blocks, aumlqg sts8 1txwr livid divty
Both sodels necessarily are limited to mmtcnaIsar comotds,

/ containing ame central metal ion. tdch prwvides a prodainent 4
central field. Quite in contrast palynczlear clusters Ink so a
field, since all Important intwerstions a"e tatial ruther than

redial. This so alled heteraichioal eleoatic structuire, of ohm-
toe challaie well estalihm brdUW ouxet. As an alternati-
ve to mst reoait treatments, vida fbous an the local interacmtions
between ritouiUX mwlei, an attempt will be mad to develop a
cluster-field dwory of the globel tq'p. Following the ame~hodolcgW
of the global l1iad-fteld models, the ooering guii of simple

* pol)iulalew 0 olot is identified, suitle hawiltonian florm awe
aaod. aid ft~mowntal Vraistmr we pivooeed.

| I

Ni i

1*
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VIBRATIONAL STUDY AND CRYSTAL STRUCTURE OF (N4- 12 ACETYLENE)

DECACARBONYL TETRACOBALT, ( r4- q2 C2 H2 )C 4 (CO) 8 (4 CO) 2 .

Giuliana Gervasio, Rosanna Rossetti and Pier Luiai Stanahellini

Istituto di Chimica Generale ed Inorganica, Universiti di

Torino (ITALY)

The title compound and its deuterium and 13C isotopic

derivatives have beep3 prepared from the reactions of Co (CO)

and C H , C D and C H , respectively. Infrared data on tAi2' 2 2 "
acetyene l1gand vibrat onal modes were collected and assigned
on the basis of the frequency shifts by the isotopic labelling
and of the comparison with appropriate models. The very low
value of the C-C stretching frequency suggests a large n-back-
-bonding donation from the Co4 unit, which lowers considerably
the C-C bond order. Comparison of the acetylene freqyencies

with those of the acetylene adsorbed on Ni (111) faces shows
good correspondence.

The molecule structurally consists in a butterfly arrange-
/ sent of cobalt atoms, which coordinate the C H ligand in such

a way that the C-C axis is nearly parallel t2 2che hinge of the
l - butterfly. The C-C bond length (1.399(7)A) and the great back-

bending angle (530) of the acetylene confirm the strong de-
crease of the "acetylenic" character of the ligand. Each Co
atom bears two terminal CO groups, whereas two asymmetric CO's
bridge two opposite edges of the butterfly. The Co-Co distances
are: 2.559 X (hinge), 2.464 A av. (unbridged edge), 2.450 A av.
(bridged edge); the dihedral angle of the butterfly is 116.
The entire molecule possesses an approximate C symmetry.

The complex crystallizes in the monocltnic space group
P21/c with a - 11.228(2) A, b - 8.514(2) A, c - 17.793(3) A,o1
0 a 94.35(2)0, Z - 4. All the atoms, hydrogens included, were
located with the final index R - 0.044 for 2750 observed
reflections.

1) J.E. Demuth and I. Tbach, Surf. Sci. 1979, 85, 365.

648
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NITROGEN-HYDROGEN BOND FONATION FROM
NITRIDO AND NITROSYL METAL CARUONYL CLUSTERS

Wayne L. Oladfelter, Margaret L. Blohm, Joanne Suieja, and Douglas

E. Fjare

Department of Chemistry, University of Minnesota, Minneapolis, MN
55455

New imido (NH) and asido (NH2) complexes of metal carbonyl
clusters have been formed using coordinated N atoms or NO as the
source of the nitrogen. The results of the reaction of the nitrido
clusters [FetU3N(CO)21 , [FeiR 3 N(CO)IO[P(OC13 )32 ", and [Ru4N-
(CO)12 - with strong acids vill be reported. With I[eRu3N(CO)12"
and [FeRu3N(CO)IO[P(OCH3 )3 ]21 quantitative formation of the conju-
gate acid occurs via intensely colored intermediates. While the
proton ultimately bridges the hinge metal-metal bond of the butter-
fly clusters framework the intermediate has been identified as an
imido cluster. Spectroscopic characterization of the unusual
species will be presented. The protonation of [24 N(CO)1 21 with
C73S031 also proceeds through a deep Lurple species. The final
product mixture contains tRu5N(CO)14 ] , KRu4N C0)2, and the new
imido cluster Ru3(NH)(CO)I0 . When CO is added to the reaction
immediately after formation of the purple intermediate, the color
is quenched and Ru3(VU)(CO)10 can be isolated in 50% recrystallized
yield.

The reaction of HO3(CO)0(NO) with hydrogen generates the
saids cluster 1103(12)(CO)10 in 261 yield. further reaction with
12 leads to U4084(C0)12. Details of this reaction and Its ruthen-
ium analog will be presented.

649

649
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CARBON NOOIWI EMNTLI9 COUPLING RUDUCE by CUU.4LUCTROK

UDUCTIOM 01 (V3-CO)(Pr 3 CCN 3)Fe3(CO) 9) 1(C615 )4 :X-RAY CRYSTA
STRUCTURE OF Till RULTING COSUCIU OCN 3CCO)Fe 3(CO) 9  F(c 615 )4 2

CONTAINING A PROPTUOLATI ANIOS'P3q WORDD AND STUDY OF ITS

TUASVO(ATION INT (sa3-CECC 3)Te3 (CO) 9 P(C615)6
IT CARBON OXYGM SCISSION

Dominique do Fmtona., Frencoise Dehen and Rn& Mahieu

Laborsaoire de Chimi. do Coordination dui CURS associf A I 'Vaiversiti

Paul Sabatier. 205 routs do Varbormse, 31400 Toulose, Framce

We hoe, recently found1I that the eloctrochaimical one-electres

reduction of (.a3-C) (. 3 -CCI 3)Ve3(CO), ?(C 6R3) 4 0 1 lads to a Par&-9 magnetic complex which anlyses as Ve3 (CO) 10C'3 ?(C6U5) 4 2- 2.
This compound Is protemated by vusak acids givifg (p3-C00 3 )

ft 3 (CO)9 P(C 6U5)4  formally resulting from carbon-axygeu brdsking

ad coupling of the generated carbide with the ethylidyno ligeni. Wrn

have am isolated 2 and the I-ray crystal stzase (71g. 1) gives
evidence, that the oe-electlo reduction boo Induced the, coupling of
the ethylidyse ligend end carbon monoxide. The toCO un to

bonded and can be described s a propynolats anion. The mechaima of

carbce-mygen breaking will be discussed in the light of these

results.

1. . do Nwtameu mad R. 11athism. J. @gUmoet. am. 1903, m. 7..

650
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Z3T3*IWLUCULAR CARDIE-C1131 COMPING INDUCU BY133 ACTION
OF NISSG1X OR DIP1XnTACSTTLfIU ON TU TRINUCLEM 515 CASIIE

730M CLUSTU (a3-C= 3 ) (U3-0 255) (F*3(CO)9
Didier Vael, Viohad Lourdlchi, Frangoise Dahan and Ran&utie
Laboretoire do Chimi. de Coordiation do CME associ a MWMsita
Paul Sebtier. 205 route do Nerbonne 31400 Toulouse, France

At 70*C end under 20 atmobphre pressur, of hydrogen, tUe title
cluster in destroyed. Gas chromatography analysis of the solution
ahows that the main product of the reaction is ~JC 2  I.*. the
product resulting from the coupling and hydrogey=211 the two
carbyme fragusuts. A further example of Induced latraoleenlar
carhyes-carbyse coupling results from the action of diphemylecetyl-
ue an the em cluster In ref luxing toluese. The reaction products
ealysee as les(CO).(CC~gs)C) 2(CCE,)CCOCAN).

An X-ray crystal structure determination ohoms tOat the
molecule contains a ferrecycloestadiene ring resulting from the
coupling of d1~ 1ny acetylene with the fragmnt formed by the

cooling Of the Sun csvbyss Ugands (Figure 0).
The nschaison of this noel reaction will he discussed and the

reactiviy of (P -CCI )( (i-C0C 3)70 (CO), toward other unsturated
m-- olecules will hi 9r~n

40
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INSERTION OF THE Ft(PPh3) 2 UNIT INTO IMRGMC TRIA IC RIMS
COORDINATED TO METAL-LIGAIND 0IETIE8

Massimo Di Vaira, Simonetta Moneti, Maurizio Peruzini,
Luigi Sacconi, and Piero Stoppioni

Dipartimento di Chimica, tlniversitk, Via J. Nardi, 39, 50132 Firenze

Italia

We have recently synthesized and characterized cobalt complexes
of formula ((triphos)Co(ES)]BFr (triphos - 1,1,1-tris(dipbeuyl-
phosphinomethyl)ethane; Z - As, P) containing the heterocyclic
diphospborus sulfur or diasenic sulfur units tr (tjl3 )_coordi-

nated to the metal atom. We now report that on reaction of the
[(triphos)Co(LS)ISF4, E P, As, compounds with (C2H4)Pt( )2
complexes of formula (trpho)Co(92 S)Pt(Ph3 )2 1Pbh are obtained,
formed by insertion of the Pt(fPh3 )2 unit inoto a bond of th* tri-
atomic ring. The structures of the two compounds, wieh sre isomor-

phous to each other, have been establish-

SP ad by single-crystal X-ray diffractIon
analysis. The cobalt atol .(see scheme)

Sltin the two derivatives is coordinated by
the three phosphorus atoms of the triphos I
ligand and by the atoms of the P2 8 or
As2S unit. The latter is considerably

*E E distorted from the regular trianular
shape it has in the parent [(triphos)Co-
(NO)W* ction,1 since the bond where

Co insertion occurs lengthona considerably
V20 2.81; AsgS, 3.03 A) whereas the

p _otber $;w bonds in t.e riug have normal
values. The platinum atom ts in a nearly

p .lasar ar" eamoit by the two
i' 3 phosphorus at m and by the two

atoms defining the ]aS siA of the diso~rtd Ps or A2 gup.
This is a novel t"le of wematio for coordinate trit4oic inorganic

rings.

1. M. Di Vaira, M. Psrbotmi, 4*d P "5Oppioni, J. Chum. Soa.
cm. Comma., tJ90, 591.

';-
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NETALLO-LIGAND COMPLEXES OF METAL CARBONYLS

Elliott L. Blinn, Arene S. Cihon, Mark R. Mason, Maria L. Poor.
Pau M Tre~ eT and Marvin N. Tegan

Bowling Green State University, Bowling Green, Ohio, USA 43403
and University of Wisconsin, Madison. Wisconsin, USA, 630

Mletal complexes conitaining Oither tetmin~l oxygen or sul fur
atoms are known to coordinate to other mt~l(II) or uetal(1II)
ions. We have prepared, characutzed, and studied the physical
and chemical properties of a variety of hettramallic comlexes
that were prepared from mtallo-ligands and orpaomtallic cam-
pounds. In effect. a low oxidation state complex and a typical
oxidation state complex are fused into a single, mlecular spe-
cies..

The reactions of Mn(CO) 58r or Nn(CO)3(CMPC)fr with lbalen
(where N is Cull Coll Fall Zn and s"Ien is the condensation product
alicylaldehyde andaetylemediuuine) in a veriety.,of solvents

resulted lto.the ubstitution prodcts bavling the genera ftmula
(Mu(CO)sleer. The Nn,(CO )3Ctal ea complex could be decar-
boayleted 1W heating the comlex at 166% under yec... Pwirng
the reaction oil M(CO )sBr with Cuselen a band at 1730 com- In the
infrared region appears and disappears. The 1730 cm-1 infrared
bend suggests that a bridgin cr*owlhtho the "ae an Cu
exist in the intermediate. 17:e other = 1n~O3M1al en~r
complexes have not yet been invesigted to order to determine

wehrsimilar chitry occurs.) The igections of CsIlen and
Cusalen with NO(C)l In xylene resuted in a plynIcdar
compex that does not Contain carbonyl gromS.

The reaction f blecetyl-bs-(mprSapt**tiullinof)-
nickel (11), Nile, or 2,3-pentanedione-bis-(meeetoth a o)
nickel (II), MIP* with N&(CO) or WaC0)C$a r~u 4in the,
prodec No(C);*h* ad 'b(91JIP .Ith coudshwd*eexpected four band in the car I ftwrio. he k m ~M omenU4t
for IbW)tISi is.30r I" These. ret O ft w e etiVe -% -the

* nattue of the solven. ftace., tlne ifj ne ~ rd; to
be most effective. teuA IM Iou#t

tither "0004) or C(0)

033
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ANIONIC THIONITROdYL GOM1ELEXR 0? RUTNNIUM(11)

Krishna X. Pandey
Department of Chemistry, Devi Ahily* Viobwavidhyaiaya
Indore-452 001, India

The synthesis, structure and bonding of transition
mtlthionitrosyl complexes has been provocative sub-

ject for few years.1 . report here for the first time
the synthesis of anionic thionitrosyl complex"s of rut-

Prithiazyltrichloride reacts with hydrated ruthen-
iumtrichloride and osmiumtrichloride in tetrahydrqfuran
to give a brown product Au(1IS)Ol3, 1)(kNS 1295 c%- andM
a green product Os(Nj)Cl3,_V( N6) 1290 cm7 respectively.
The complexes A2EN(N)C-153 (.k - 104i1, 4 1,4 M IURU, Os)
are prepared by the addition of an aquous solution of
AC1 to an aquous, solution of M(RS)01l . The recrystvali-
zatiora Of U~Ph 1 2 [h )CI in HMo.. 8u O (1:1) mixture
yields red crys. tls Ph)L&ui * _820)) and Petn
crystals (ikphie.)(s(N)a. 1120)3 Th 1u 8 strotching fre-

queeyiathee oaletes, appears in the rang*: 1255-1300con-.

( (or osmium) is oct4M4*aO& * cooordingtU4 42.h10 trang
to ti~q M group. The -i. ru~sapos~2yl~

'ar w~h I04A-Ii- 44 as170.9(#) 0~
8()(Table) t hr4it tbh tas

gand2 and the luthe mirtei ot~ bqn trs to zs0 I A
have been observed.;

Table 1 Na0. e4 l (0) and bond I-snobs(f for

20 M:0 f~, 'A

4,
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SYNTHESIS AND ?R0IEITIES OF PONTCARsonnLTUWOU-
METHAMZSULFANATO I4ANGAI4SE(l) AND 3.HENIUN(I

Steven P. Schmidt, Jay Nitschke, and William C. Trogler
Department of Chemistry. Northwstern University, Evanston,
Illinois, USA 60201

The complexes M(C) (03SCF3 ), where 14 ft Ma and Re. were pro-
pared by the reaction be,. 4(00) 55r and Ag(OSSCF 3) In CH42C12
solvent. Infrared spectra *how that the triflate (03SFj)- ligand
is coordinated to the metal center. Thes. complexes reaily babotti-
tuts, the triflate liand stoichiometrically with weak mncleophiles
such as ether or TH?. Multiple ligand substitution Is observed with
am exess* of nucleophile. In addition, the reactions of the eowa-
plaice K(CO)g(Q 3SC1 3) with caz'boylutaiates will be iscussed,

In the super acid solvents 5038C?3, UO3SF. and U03SC13/SbP5,
and H03SF/SbFS, the trifiate derivatives will reaet with 00 to
yield N(CO)6 and this reaction proceed, dramatically faster upon
SbFg addition. Addition of SbP5 to a 803SC?3 solution of R*(C0)5-
(O3SC73) causes & specific shift to the I3 Mi resonance tras to
the triflate ligand. Solutions of thbe ,H(CD) 5(03 SCF3) complexes can
also be generated in nearly quantitative yield by the oxidation

A reaction between anhydrous NO3SCF3 and M2(00) 10 complexes, or by
protonetion reactions of )bn(C).o species where 3 - a bass such as

( pynidine, Br-. or 9-.
The X(CO) 5(OSC3) complexes exhibit a low energy electronic

absorption (380 =m for Mn and 322 as for Rs) In CH2C12 solution.
Sd-Xa-Dy calculations for thl(C%)+ predict the d-d transition
So - 10&1 to occur at 409 na. In 9O3SC?3 solvent )b(00)5(038CF3)
exhibit* an absorption e - 1400 cm'W 41, at 396 am.



STABILIZATION OF SMALL SULFUR-CONTAINING MOLECULES

IN TRANSITION METAL COMPLEXES

II.M.~~rh~dW. jollen amd W. adhieyr

Laboratorium fdr Inorganisoh. Cheat. der Univrsitlt Bayreuth
West Germany

Small stltur-altrow mlcules IIIj) which are either un-
known or difficult to obtain under normal conditios, an be
generated starting from the malt 1,83, or from s~astituted
sulfur dilmides, S(VR).* (a * gifts S-9Sq), and stabillued in

Slu iaes metal coamplexuch

Rp(O.

gem mlecues a~alloypi.
o'rN1v

40

typical~~~~~.5 enaf"r .* "0" 9 ino t is 61*O

unsustiute sufu ind v_%Mea(O wihcn



STRucMwAi iMST" of SM. OW ASSU cohTUMm
C2PAOD CPH1 ITS (CpB Of C51 OR (CS)SCS; N t Olt Z0)

Viltraud Laesr Dix theuit sad ariitte Wolf
Sekt ion Mumtpb-a- m loktsoepbuw4, UltiversitU VI#, hObrer
goolsarg, D-7bOO VlN, PL.A.

Wit th h-to Obtain salts with the am-coordinate cation
We reacted (s-(m,)C0 2TLCl3 with silver tri-

flurnthmslfemteis totwabydroiuvti couatas traes. of wa-
ter. Mhe Comoe eculy fewd was the tetro-ooordinae. di"as
cosplex A, however. So the reaction takes the ese co*wse as for
the stail"allp Ies Crowed (w.Cg1 5 )2TLi 1 unit.

In the =6169610a u..tie. stortio,11uith (v-CsI,)gjttl the
ice"c triaque eeup e: we. I a~ . Wft Water wes eelvd the
neutral x IeC melatd' 73eth, ! and . &I* rare exauples of
('-CaS3)2 san with a loriatifta O"Uf of five. beth

f Correspond to the aijbtea-oiactrou rule.

1

Goeloting Ritwt h ec a-xo i-e), )*L

*M idt I01 ( iz

*:A,



uwasva REACTIONS QC AOTVUS CQWFlIMS,

ilhINI it~ and W"S *"a

LahoratatiUM for aangami*dfl cftmiu4 Cmv.btret

uninorsitltstfrk 30, D-fOnlt* m**SZ

the .fltyfl Spineat qptm) cA.SW (IL)

methyl) the 7thkyn hotS fl toot .ie4tt t4.'1

wilde, oxygWfl aitrosyl ch~r.JM, t~lypfP

trisnthlPboS$hitG ep^a qzof~ rderb

caVIsttW 4ttylUV -0,S tW"* ftn~C#fC4t
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BrIcROSEean-Charlos BOUTOUUZ? and Jacques LEVISAL-
LES
Universitf P.#t1X.Curio.Laboratoire de Cbimie Orqani-
que,4 Place Jussieu,75230 PARIS Ced"z O5.flAMcZ

the solid state in order to predict the regioselecti-
vity of the addition of a nucloopbll-tl2)" on these
compleses.

i. Te vegioslectivity of the lithiation and
the addition of aleophilos. on these aompleases aro
discussed.

The chromium can be recovered from the reac-
tion as Cr (CO) -when the arvaoharcal~f-tricarbonyl

N" sis trailed with a nmeophila and' then withI H under CO ataosphereC3).This reaction is applied in
order to synthesize organtic molecules having pharma-

4 ceutical properties.

.e4.

4 C

41~
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UNUSUAL X3ACUVMT OF A DIPHOSPUIG AYOR TOW1ARDS jMI
ALITLIDRU COMPLEMc.

J .LBV!SALLx9 'F.ROS-IUNCHPH.RUDLZR
Univeruit& PeSt N.Curle,liahoratoire do Chimase Organique
4 Place JusIu,7130,PhfR!8 Cedex 05,1UWNC.
J.C.DARMI and Y.JRummiW
UniversitG P.et K. Curie, Leboratoire do Chiiaie des nd-
taux do transition. 4 Place Juseaim, 7530 PARIS Cedex
05,FRAISCE.

The dipoe lino &lkywePh2 P-CmC-P~h2 1
reacts withP -alkylirne complex 2 to give a nov
phomphido cbm*ex after inmertioi of the alcyne Into

on fthe CWbnsof the bsidge and an unusual C-P

tore.
A omparson of the reactivity of the alky-

no I towards, onothor ,u-alkylA~dens, complex is done .

Ph P-CMC-Ph2  eL)
f 4 PhP.-

D30K53 et T.JunmSI.
3 .Chmm. Soc .Chw.Com. 1981, 152.

440
Alt
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Rb 0MM, JAM MGUNMq md Goedus W. keul

adwvsity Se Victoria, 1. 0. am 170, vicor"si, D.C.,* Camad

chavaseraod by li- (md In eve" com 1y a-Toy
4Sf frectS..) am out~ flaaS~usl pgosecass iasulviq rapid
ezebap of free md ..- r"icat. sulphu ban, boo IdentifiSod
for *OVUM$. I mmd if (I a 1). in so" stateed the
4 imisee procs.. iatls someatially a "bumusal raction
costrollad by pivotal moion &bwet a Stress ital-igmd bead,
rather tbm do mans eoa sb*Ul ezebmp of coordgatiou
sites In a "dsmali.0ad 1IbN is of has the possibility of
olotive coesrel of festiwlv sites s ommetion with catalyst

Pt fl t

La P 2̂  L2 Ce

I1(toy-001) 1 (T -O0or 8)

*%N

- ft CAP
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MEW CATIONIC AND NEUTRAL ,1-CYCLOPINTADIENYL ZIRCONIUM AND
4IAFNIUM COMPLEXES

Tomis Cuenca and Pascual Royo

Departamento de Quimica Inorginica.Facultad de Ciencias.Univeridad

le Alcali de ienares. (Spain).

Zirconium and hafnium(III) complexes of the type
((q 5-CP)2MC1) 2 (M-Zr,I ; Hf,II) have been prepared in high yield

hy reduction of (I 5-Cp) 2NCl2 with one equivalent of sodium smal-

qam.The behaviour observed in the isolation of the Zr(ZI) complex
s different from th*t previously described for this compound(l).

Both are diamagnetic at room temperature and stable in the solid

under dry argon but are easily oxidized in the presence of air.

Thr oxidation of complexes I and I with one equivalent
of AgClO 4 gives metallic silver and yellow solutions which on eva-

poration yield the cationic dimer species ((r ) 5-CpNcl 22+ (M=Zr,
III;Hf,IV).The addition of different ligands to solutions of III
and TV gives cationic mononuclear complexes of the type IM 5-CP)2
mClL] when L is a monodentate ligand (M=Zr,L--OPPh3,V;NHPh 2 ,VI
and M=Hf,L=OPPh3 ,VII).When L is a bidentate ligand,dimer cationic

cies with the ligand bridging both metal atoms are isolated

{5-CP)2 C2]2 (,U L-L)) 2+ (?bZr,,L-L=dppe,VIII;2,2'-bipy,IX and
K=Hf,L-L=2,2'-bipy,X).

wv5-CP) NC 13 2 2 + Ag

(~ 5Cp2M1 2 Na/H ('5-.CP)2Mcl] 2  .i (q 5-CP) 2MClBr
(I 5-P)2N~ 2 --- -* 5-C P2 NClOPPh3rIg

(a) AgCIO4 ,(b)l mol Br2,(c)3 aol 12

The oxidation of complexes I and I with one equivalent

of Br2 givesthe mixed halocomplexes (I 
5-Cp)3NClBr (M=Zr,XI;Hf,XII).

The sam oxidation with 12 gives a solid which could not be charac-
terized as the pure iodocomplex.Rowever,in the presence of OPPh3
and with an excess of r2 ,the cationic complex F ( 5-Cp)2ZrC!(OPPh3
13- was obtained.

All complexes described were characterized by analysis,
conductivity measurements and ir and IH nor spectrosocopy.

(11 P.C.Naila,N.Weigold;J.Orgncmet.Chm.28,91,(1971)

662
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POLYMER IRON CARDONYL COMPLEXES IN ORGAN4IC SYNTHESIS

0. Calnefli. F. Manescalchl. M. Panunzio. A. Umani Ronchi

lItituto Chimujo "G. Ciamdlian" Univerult di Bologna and C.S.F.M.-C.N.R

The toetracarbonyihydridoterrate anion. prepared in hydroalcohMoc
solution from iron pentacarbonyl and potassium hydroxide according to
the equation:

Fe(CO)s + 3 KOH - XHFe(CO)4 + W0c,1 + HgO

has been supported on a polystyrene matrix by an anion exchange process
using macroporous ion exchange resins (for instance Amberlyst A 28) In
the chloride form.

The hydride 1. rapidly and quantitatively exchanges under inert atmo-
sphere with the chloride ion by simple stirring the resin with a solution of
the anion:

P - N(CH.q)5 
4 i- + XHFe(CO)4 - P N(CHO)s *HFe(CO)4- + KCI

The reagent so prepared was directly utilized to convert alkyl halides to
homologous aidehydes, aromatic nitro-compounds to corresponding
amine. and acid chlorides into aldehydes:

RX + 1 - RCHO

f ArN~z + 1 ArNH5

UcOI + 1I RCHO
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